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IMPROVING IMPROVED ROADS 

NOW THE WORD IN MARYLAND. 
By J. N. MACKALL, Chairman, Maryland State Roads Commission, 

aah ¥3 e Rs Zs Bs 

FAMOUS DEADMAN’S CURVE ON THE MARYLAND ROAD BETWEEN WASHINGTON AND BALTIMORE IS NOW AS SAFE AS ANY OTHER 

SECTION OF THE SPATE'’S ROAD SYSTEM: 

HY should it be necessary to improve im- 
proved roads? Naturally, that is the first 
question which must arise in the mind of the 

reader. What policy of road construction has made 
it necessary to improve roads already improved? 
Maryland’s experience in road construction provides a 
striking answer to these questions. It is the belief of 
the writer that the policy of so improving roads that 
later they will require further improvement is funda- 
mentally sound and correct. Indeed, it is probably to 
this policy that Maryland owes her position as one of 
the foremost good road States of the Union. 

In 1908, on the advice of the late Gov. Austin L. 
Crothers, Maryland embarked on a program of ex- 
tensive highway improvement. Five million dollars 
was appropriated for the purpose, a sum which at 
that time appeared so large that many people through- 
out the State believed that the height of extravagance 
had been reached. The development of automobile 
traffic was then in its early stages. The policy of licens- 
ing the motor vehicles for road maintenance had been 
entered upon only a short time before, and the ideas 

(3) 

which then prevailed as to the future development of 
motor traffic are well illustrated by a passage from the 
message of Gov. Crothers to the legislature, advocating 
the license fee. He recommended the creation of a 
motor vehicle department, the licensing of automobiles, 
and then added this very illuminating remark, ‘In 
time, it is probable that the revenue from this source 
will reach $100,000 per year’’. In 1920, twelve years 
from that time, it amounts to approximately $2,500,- 
000. But to have embarked at that time on the con- 
struction of a system of roads designed to accommo- 
date an automobile traffic which would yield annually 
in license fees the present return of $2,500,000, when 
the most enlightened imagination could only conceive 
that in time it would reach $100,000 proportions, 
would have entailed a burden of cost which could never 
have been met, because sentiment could not have been 
created for the financing of any such program. The 
commission, therefore, it seems to the writer, very 
wisely adopted a policy of building roads as good as 
the tax-payer was willing to pay for, roads which 
would meet reasonably well the traffic of the time and 



of the immediate future, leaving the unforseen future 
to care for itself. 

LOW COST OF EARLY ROADS. 

The average cost of the roads built from that first 
appropriation was less than $10,000 per mile. In 
some cases the work entailed considerable grading and 
drainage, but in others it amounted simply to resur- 
facing the old turnpikes, which had already been 
graded and drained, which kept the average cost down 
to the low figure of $10,000. Generally speaking, the 
roads built at that time were of macadam 12 feet in 
width, and 6 inches in thickness, but the width was 
soon increased to 14 feet. If roads 18, or even 16 feet 

in width, of some such material as bituminous maca- 
dam had been built at that time, it is not improbable 
that the public would have become alarmed at the 
tremendous cost, and long ago ceased to continue 
appropriations for road building. It is interesting to 
note, therefore, that the commission’s policy of build- 
ing low-type roads met with the uniform commenda- 
tion of all the people of the State, and every successive 
legislature since 1908 has made additional appropria- 
tions for road building. 

A COMPLETED SYSTEM FOR $30,000,000. 

To date there has been spent in excess of $30,000,000 
for a system of improved roads. All county seats and 
all towns of 1,000 people or more are connected by 
good roads, which enable the farmer to haul his pro- 
duce to market, and the city man to send his product 
to the farmer. Her roads explain why Maryland has 
taken the lead among all the States in the development 
of rural motor truck express service. They have 
brought general prosperity to the State. Maryland 
people are firm in their belief that they have earned 
their cost, and if they require rebuilding to-day, the 
State is better able to rebuild them now than it would 
have been to have gone without them. 

The point is that the perfect maintenance which 
all the roads of the system have received from the 
day they were completed, and the systematic scheme 
of gradual improvement which is now being worked 
out will enable many of the roads to give satisfactory 
service for years to come, and they will give that 
service at much less expense than the cost of roads 
of higher type at the present time. 

IMPROVING THE ROADS. 

Striking examples of the improvements which are 
fitting these roads to carry the increased modern 
traffic are to be found on the main road -between 
Philadelphia and Washington through Baltimore. 
The section between Belair and Washington, a distance 
of more than 50 miles, has been widened from 12 and 

14 feet to 20 feet, by the construction of concrete. 

shoulders on each side of the existing macadam, and 
in the process of widening the crown of the road has 
also been made to conform to modern standards. The 
old roads had a crown of three-quarters inch to the 
foot, which made the sides so steep that the traffic 
was forced to cling to the center of the road, because 
to get on the sides meant sliding to the shoulder and 
gutter. All traffic, therefore, concentrated in the 
center, except that as the volume of traffic increased 
it was necessary to pass other vehicles more frequently, 
which meant going over to the side, and ‘‘chewing” 
off the edge of the macadam. The concrete shoulders 
have been so constructed as to remedy this condition 
as well as to widen the road. - 

The surface of the shoulders is about 2 inches lower 
than the center of the road, and from 2 to 5 inches 
higher than the old surface of the macadam adjacent 
to the shoulders. The road surface has been brought 
up to the height of the shoulders by the addition of a 
wedge of bituminous macadam material which has a 
depth of from 2 to 5 inches adjacent to the concrete, 
and tapers off to a featheredge at 2 to 6 feet from the 
shoulder. eats 

WIDENED ROADS GIVE SATISFACTION. 

This unusual construction has given eminent satis- 
faction. No difficulty whatever has been experienced 
in keeping the macadam in place. The concrete on 
the side prevents the spreading disintegration of the 
macadam, and the macadam is thickened on the 
edges where it is normally weakest. Some of these 
sections have since been surface treated over the entire 
width, and it is impossible now to tell which part of 
the surface is the original macadam, and which is the 
section filled in. The method of treatment enabled 
traffic to use the road at all times during construction, 
and best of all resulted in a road surface which is 
satisfactorily carrying the heaviest of modern traffic 
without abandoning a dollar’s worth of the original 
construction. 

NEW ROADS BUILT WITHOUT DETOURS. 

The principle of improving the roads of the system 
without interruption to traffic is one to which we try 
to adhere in all of our work, even when the old road 
is to be entirely reconstructed. When the new section 
of road is to be of concrete, we have adopted the plan 
of building the surface in two longitudinal sections 
with a joint-running along the center. This form of 
construction was used on parts of the Washington- 
Baltimore road, several sections of which were com- 
pletely destroyed during the spring of 1918. One 
half of the 20-foot roadway was constructed at a 
time, allowing the traffic to use the other half of the 
road simultaneously with construction, first on the 
old roadbed, then on the new concrete. The two 



IN MARYLAND WIDE CONCRETE ROADS ARE BUILT IN TWO LONGITUDINAL SECTIONS WITH A JOINT IN THE CENTER, TRAFFIC IS 

NEVER TURNED OFF THE WAY DURING CONSTRUCTION, 

tx mene f i : i i e 5 .s 

THE INSIDE BANK IS CUT DOWN 

s 

TO PROMOTE “VISIBILITY.” IT 1S LEFT HIGHER THAN THE ROAD, SO MACHINES WILL NOT HUG THE 
NEW BANK AND LOSE THE BENEFIT OF THE IMPROVEMENT. 



CONCRETE SHOULDERS AND GUTTER AND EARTH EMBANKMENTS ON THE OUTSIDE OF THE CURVE ARE MAKING MARYLAND ROADS 

SAFE AND ADEQUATE. 

DARK. 

sections were tied together with }4-inch round rods, 4 
feet long with one-half their length in each half of 
the pavement. They were spaced 2 feet center to 
center along the road. 

Some difficulty was experienced at first in keeping 
the traffic from running against the projecting rods 
before the second section was laid; but this was over- 
come by laying old railroad ties or sticks of wood along 
the edge of the concrete to protect them. There has 
been no difficulty in maintaining the joint in the center 
of the road, as the 20-foot width permits traffic to 
travel on each side of the road instead of in the center. 
In fact the joint has been of considerable advantage 
in an entirely unexpected way, in that it has apparently 
tended to divide the two streams of traffic and keep 
each to its proper side of the road. So satisfactory 
have been the results in this respect on this section 
of road, that we have drawn a black line down the 

center of other concrete roads of this width to serve 
the same purpose. 

DANGEROUS DEAD MAN’S CURVE IMPROVED. 

In addition to widening and thickening the roads 
the commission is taking every opportunity to elimi- 
nate dangerous curves and grades, or to treat them 
in such a way as to remove the danger. One of the 
most dangerous curves in the State was the famous 

WHITEWASHED BOULDERS AND TREES BY THE ROADSIDE MARK THE WAY FOR THE TRAVELER AFTER 

“Dead Man’s Curve,” south of Elkridge, between 
Baltimore and‘Laurel. Hundreds of automobiles have 
been wrecked at this point, and there is a record of 
more than 30 deaths. The photograph on page 3 shows 
the road as improved, and also traces of the original loca- 
tion which lay to the left of the telephone poles. The 
high bank which shows at the right of the picture 
formerly extended to the left nearly to the line of poles 
and completely obscured the view around the sharp 
curve at the top of the hill. The danger was increased 
by the steep grade. While the relocation does not 
make the road straight, it reduces the curvature at 
each end of the reverse curve to 9°, and affords a 
sight ahead for more than 300 feet at all points in 
both directions. No accidents, serious or otherwise, 
have come to our attention since the curve was flat- 
tened, and it is apparently eliminated as a source of 
danger. The cost was $17,000, a considerable sum 
to spend on less than a quarter of a mile of improved 
road, other than for ordinary maintenance. Yet 
when we consider the toll of human lives and wrecked 
machines which has been taken at this point the cost 
seems small indeed. 

Another place which was especially dangerous was 
the Winter’s Run hill south of Belair. While not as 
many deaths occurred at this point, the wreckage of 
automobiles was greater than at Dead Man’s Curve. 



THE SURFACE-TREATED MACADAM ROADS OF MARYLAND WIDENED WITH CONCRETE SHOULDERS ARE GIVING EMINENT SATISFAC- 

TION. AT NIGHT THE WHITE MARGINS ADD GREATLY TO THE SAFETY OF TRAVELERS. 

SUCH CURVES AS THIS TOOK HEAVY TOLL IN WRECKED MACHINES BEFORE THEY WERE “'BANKED."”” NOT AN ACCIDENT HAS BEEN 

REPORTED IN THE TWO YEARS SINCE THE IMPROVEMENT WAS MADE: 



The grade on this hill is 6 per cent, but the alignment 
is a series of reverse curves on the side of a hill. The 
total length of the dangerous section on both sides of 
the run involves approximately a mile. It was im- 
possible on account of the grades to straighten the 
line on this road, but the “inside” of all curves was 
excavated to approximately 4 feet above the crown 
of the road for a sufficient distance to permit the driver 
of a machine to see at least to the next curve from 300 
to 400 feet ahead, and the material so excavated was 
deposited on the ‘‘outside”’ of the curves so that vehicles 
would not skid over the bank. 

It was felt that to excavate these banks to the 
grade of the road would defeat the purpose in view, 
which was to hold the traffic out from the bank a 
sufficient distance to permit drivers to see around it, 
and if the curves had been excavated to the grade of 
the road, traffic would unquestionably have “hugged” 
the bank, and made the place as dangerous as ever. 
The material deposited on the outside of the curves was 
placed along the shoulder, and for a height of at least 
4 feet on a slope next to the road of about 1 to 1. The 
shoulders were surfaced over to the bank on the inside 
and on the outside the pavement was raised to extend 
up to the artificial embankment, thereby giving a super- 
elevation sufficient to compensate for the curvature. 
The cost of this work was approximately $10,000, and 
in this case, as at Dead Man’s Curve, there has not 
been an accident of any kind which has come to the 
attention of the commission since the improvement 
was completed, now nearly two years ago. Numerous 
other curves have been treated in a similar manner, 
but to a very much less degree than at this point. 

MACADAM ROADS GIVE SPLENDID SERVICE. 

Macadam roads, a number of which are only 6 inches 
in thickness, except on the very heavy traffic streets, 
have given splendid satisfaction, and are rendering a 
road service equal to that rendered by much more 
expensive highways in other sections of the country, 
but this service is only rendered by continuous, perfect 
maintenance at all seasons of the year. Perfect is 
probably a rather strong term, yet it is the only word 
which expresses the writer’sidea. No hole of any size 
is permitted to remain in the surface of any road. A 
patrol system which works with the smoothness of a 
well-oiled machine is responsiblé for this condition. 
Holes can be repaired as soon as they appear, or before 
they appear, only by the patrolman, so the patrolman 
has been impressed with the fact that perfect mainte- 
nance on low-grade roads can only be brought about by 
the patrol system. If these roads are not patrolled and 
perfectly maintained, in an incredibly short time they 
become worn out, and soon impassable, as is demon- 
strated by numerous sections of roads built in the 
State by the counties, and maintained, or rather not 
maintained by them. 

The macadam roads in particular must be surface- 
treated with the best material obtainable, a material 
which will render the surface at all time impervious to 
water, yet, one which will not cause the surface to roll, 
become wavy, and soon go to pieces. The accomplish- 
ment of this is not entirely a matter of the selection 
of the bituminous material and the application of it, but 
also the selection and application of the mineral aggre- 
gate covering. 

COARSE STONE USED FOR SURFACE TREATMENT. 

The commission has successfully used naphtha cut- 
back asphalt, water-gas tar, and coal-gas tar, so that 
it is not limited to any one bituminous material, but 
it does use a very large mineral aggregate covering in 
large quantities, and has it thoroughly rolled into the 
the surface. The specifications now require material 
to be free from dust, and to pass through a revolving 
screen having circular openings 1} inches in diameter. 
Of course, a material of this size could not be used 
because of the damage to tires, unless it were imme- 
diately and satisfactorily rolled into the surface. The 
commission, therefore, insists that from one to two 
rollers be used with every distributor, and on the 
Frederick Road out of Baltimore, during 1920, five 
rollers worked 16 hours per day with two distributors. 
It is necessary that these chips be rolled into the sur- 
face and be kept rolled into place until the material 
has set up. Sand or small chips have a tendency to 
form a mat on the surface, which invariably pulls off, 
or waves, whereas the larger chips are pressed down 
into the surface and ‘‘key”’ together the new and 
previous applications. On roads which have been 
treated for a number of years, an application of only 
from one-fourth to one-fifth gallon of bitumen to the 
square yard is used, and from 100 tons to 120 tons of 
stone chips to the mile for a 15-foot macadam road. 
There is great danger in too heavy or too frequent use 
of surface treatments. Applied too often or too 
heavily the bituminous material forms a mat of con- 
siderable depth on the surface. In warm weather, 
and under heavy traffic, the mat begins to move and 
makes a very wavy surface, and it has been demon- 
strated conclusively that the use of heavy trucks on a 
wavy surface very soon causes the road to break 
through. A comparatively smooth surface is abso- 
lutely essential to the maintenance of any road sub- 
jected to truck traffic. 7 

STONE PILES AT ROADSIDE FOR MAINTENANCE. 

Another requirement, and a very important one for 
adequate maintenance of macadam roads, is to have 
along the road at convenient points, for use of the 
patrolman, material for patching any holes as soon 
as they develop. Especially is this necessary in the 
spring. In a climate such as Maryland’s, the roads 
are frequently covered with snow for a month or two 
during the winter, and the use of trucks and motor 
cars with chains form ruts in the surface, which must 
be patched as soon as the road thaws out in the spring. 
It is, therefore, absolutely necessary that material for 
this patching be delivered on the road in the fall. The 
need for early spring patching has eliminated from 
consideration as a patching material any emulsions 

(Concluded on page 19.) 



STATE HIGHWAY MILEAGE AND 
EXPENDITURES IN THE YEAR 1919 

By ANDREW P. ANDERSON, Highway Engineer. 

expended a total of over $400,000,000 on 

their rural roads and bridges. This total is 
made up of the actual cash expenditures for such 
items as labor, materials, supervision and admin- 
istration, amounting to $389,455,931, and convict 

labor and statute labor, the value of which is not 
definitely known but which is estimated at about 
$12,000,000. So far as possible all expenditures on 
city streets within incorporated towns and cities and 

all items of sinking-fund payments or the redemption 
and interest payments on road and bridge bonds 
have been excluded. 

The road and bridge expenditures for 1919 show an 
increase of approximately 334 per cent over those of 
1918 and 70 per cent over those of 1914. More 
striking, however, is the increase in the proportion 
of the total funds supervised by the several State 
highway departments. In 1918 the expenditures by 
or under the supervision of the State highway de- 
partments amounted to $117,285,268, while the local 
road funds, over which they exercised no control 
whatever, amounted to $168,812,925. In 1919, how- 

ever, the State highway departments supervised the 
expenditure of $200,292,694 as against the total of 

$189,163,237 expended by the local road and bridge 

authorities. 
The year 1919 was one of unusual activity in prac- 

tically all lines of highway work. During the war all 
work of this nature had been curtailed in every 
possible way, often to the great inconvenience of the 
public. Consequently, at the close of hostilities road 
activities soon began to claim their full share of public 
attention. In fact, in every State ambitious plans 
were immediately mapped out and definite action to 
secure their approval was begun. 

[) exe the calendar year 46 States of the Union 

PROVIDING ROAD FUNDS. 

The first and most striking development in this 
movement related to the provision of adequate funds. 
Between November 1, 1918, and December 31, 1919, 

State highway bonds amounting to a grand total of 
$234,800,000 were voted as follows: 

Tn O18 he eee tee) eee ee ee es $60, 000, 000 

Michigan wea. - ere roae Seer ck ate 50, 000, 000 

PeGHORY VANIA ck 2. PRs ope tons fee eee oe 50, 000, 000 

Salona Jews 2 es eee ee eee .. 40,000, 000 

paremonier fered 2. TLS. Peake aes eee 12, 500, 000 

MAIN OrE 2 halo. sas os ap 2s ee eee are 10, 000, 000 

‘SKCTTILA AY DENVER Bere aes Se ANE eS 4, 500, 000 

ee a 0 5 ete vine ne ete 4, 000, 000 

ES cass» ono alm + Aue yn! oigacaes 2, 800, 000 
INDY RUS e ee als 5 aks cece: pewice wees 1, 000, 000 

13283—20 2 

The voting of State highway bonds, however, was 
not confined to the year 1919. On February 16, 

1920, the voters of Alabama ratified a State highway 
bond issue of $25,000,000 and in June the State of 
Oregon ratified a constitutional amendment increasing 
the maximum tax rate, thereby approving an addi- 
tional bond issue of $10,000,000. The Legislative 
Assembly of Maryland during the regular session also 

provided for the issue of $3,000,000 of State highway 
bonds. 

As a part of this movement eight other States 
made definite provisions for submitting to a vote of 
the electors at the general election in November, 1920, 
the issue of State highway bonds as follows: 

WERNER ORD. 2.2 R554 kgs e oleh koe eee KYOU 

MASSOUTT eenet s oee ee ck epee: 60, 000, 000 

Wes beer od 13 Wee ce eben Sent ee ee Mee oe 50, 000, 000 

WASTE LOT stam eer as fie oes eta ot SRS so 2 30, 000, 000 
MOM TATA a Se eee ees oar cS Ape LR eee ve 15, 000, 000 

COOMA OFS Temp men Ae ot nt Se E ee OM sey. 5, 000, 000 

NIG HIN Oda the ae See Ro He ees oe Bsn eaaepetes 2, 000, 000 

ING wallexi co Heel meee 2 etter eee | ee ate ee 2 2, 000, 000 

TG tall eeeeeeet eee ra eee yl Prete eue 239, 000, 000 

The State of Florida will also vote on the question 
of amending its constitution so as to permit the 
legislature to issue highway bonds in an amount not 
to exceed 5 per cent of the assessed valuation of the 
State. Kansas and Virginia will vote on removing 
constitutional barriers toward still greater State par- 
ticipation in road work. 

Only two States have defeated by a vote of the 
electors the question of issuing State highway bonds 
during the period November 1, 1918, to October 1, 
1920. On May 6, 1919 the electors of the State of 
Oklahoma defeated ‘a proposed bond issue for $50,- 
000,000, and on November 4, 1919, the electors of 
the State of Texas defeated a bond issue for $75,000,- 

000. 

During 1919 the Federal Government also made 
liberal provisions for continuing Federal-aid road 
work in cooperation with the several State highway 
departments. The Post Office appropriation act of 
February 28, 1919, carried an amendment to the 

original Federal-aid road act of July 11, 1916, ampli- 
fying somewhat its terms and providing an additional 
appropriation of $200,000,000 for post roads and 
$9,000,000 additional for forest roads. Of the post 
road appropriation, $50,000,000 was made immedi- 
ately available and $75,000,000 available for each of 
the fiscal years 1920 and 1921, while the forest road 
appropriation was made available at the rate of 



$3,000,000 for each of the fiscal years 1919, 1920, 
and 1921. This amendment also provided for the 
transfer to the Secretary of Agriculture of all avail- 
able war materials, equipment, and supplies suitable 
for use in the improvement of highways which were 
not needed by the War Department. All equipment 
and material so transferred was to be distributed ona 
value basis—the same as provided in the original Fede- 
ral-aid road act—among the highway departments of 
the several States, to be used on roads constructed 
in whole or in part by Federal aid. 
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about 223,000 miles were earth or graded roads. 
The 7,212 miles of earth road construction is divided 
among a large number of States, while the earth mile- 
age maintained is located mainly in the states of Iowa, 
New York, Kansas, Missouri, and Oklahoma. In the 
States of Iowa and New York, the State highway 
departments have fairly definite supervision or con- 
trol over all rural road work within the State, whether 

construction or maintenance. . 
The public rural roads of the United States as de- 

termined in 1914 had a total length of 2,478,552 miles, 

TABLE 1.—ROAD AND BRIDGE EXPENDITURES, 1919. 

Source of funds expended under supervision of State Distribution of expenditures. Local road 
highway departments. and bridge 

: ea” i ia had expendi- 
A ate funds! tures, 1919 

Construction. é available, | not under 
State. Mainten- f : Equip- | 1920 (ap- |State high- 

anceroads| Engin- | Admin- | ments, | proximate)| way de- 
Federal. State. Local. Total. and eering. |istration.| miscel- partment 

Roads. Bridges. bridges. laneous. (approxi- 
mate), 

Alabama........... $284,430.88 | $65,002.60 | $262,979.91 | $612,413.39 | $501,374 | $51,129 |........... $36,358 | $20,008 $3,543 | $2,000,000 | $1,200, 000 
Arivobaléiecec ele 66,738.99 | 1,451,336.71] |) | 1,518, 075. 70 | 1, 023, 215 83,020 $86,381 | 140,152 | 49,520] 184,887 | 1,250, 000 | 2,500, 000 
Arkansas......-.--- 76, 874.2 585, 193. 6, 881,040.00 | 6,496,100] (8) |... 341 93; 040] ee ey 2, 500, 000 
California. ......... 498,795. 45 6, 568, 093. 39 i 79,999. a1 7, 146, $88. 75 4,772,924 () 1,363, 901 488, 195 249, 083 272, 786 10, 000,000 412’ 350, 569 
Colorado.......-... 20,000.00 | 1,775, 000. 500, 000. 2} 295) 000. 1 1,000,000} 80,000} 65 130, 00 2; 000, 000 
Connecticut §......- (a2) 2, 293,397.11 | 92,536.69 | 2)385,933.80 | 7828,466| 360,500 | ’931,383| 70,235) 81,574| 113,776 | 4,000,000 | 1) 4587033 
Delaware........... (6) 1, 147,080.26 | 646,464.70 | 1,793,544.96 | 1,638,227| 57,558 4,614} 56,309| 16,373, 20,464 | 1,500,000; ” 200, 000 
PlOrida..-..cccescc[lesdce re ilecde| od cas Jonas cnddee vad wane leeets doe doce ees Celene dau cuelee]ncele 2e5—004 St ter ie UCT Te ose gn Seed 
Georgia............ £56. 104, AT anes eed 490,710.13 | 917,414.60 | 653,658 | 217,886 |........... 45, 870k C)io coc eee 1,50 ,000 | 6,000,000 
Tahoe ee. : 410,000.00 | 850,000.00} 540,000.00 | 1,800,000.00 | 1,095,000} 118,000 |’ "176,000 | 283,000 | 48,000 | 80,000 | 1,000,000 | 2° 500; 
Illinois ee 1) go | 17403; 944-89 | 25 119,902. 13 | 6, 523,847.02 | 5,649, 719 10 128,319 | 538,548 | 90,780 | 116,481 13,497, 502 10,000, 000 
vidfagn 2. Ae < ceses 236, 288. 400, 691. 10 5 1,201,979.99 | 995,221} 10,000 |........... 110,352 | 7,593 1 500, 000 
TOWA. eo ec ee eeeeel eens ie Bate 614,090. 64 16, 158, 946. 71 16) 773,037.35 | 2, 174, 339 4,404, 822 8, 842,134 | 598,479 | 20,480 | 732,787 6,000, 000 pss hosel f 
ansasl0,.......... 187, 586. 63 47,500.00 | 458,046. 8 693,133.43 | 575,213 rh ta Riess. AT BODE (Te Loa eee 10,334, 363 

Kentueky...-2.0... 226,395.00}  926,200,00} 650,713.75 | 1,803,308.75 | 1,460, 430 (0) ae aes aha 1127803 | 29,254 | 200,822 | 1,500,000 | 2,000, 000 
OWMISLATG = 2 «Soc sb Sllopiaacee ceases sl culse doce mawieinss| sowie’ sicle sie weseficalsesiseitesscitatel|= winlemtate sco oem | arsistaiate o-<alaailletetelete tocol abatetell ate ects Cates raters ielate te hetates tate etaeen atereueteie tel [aeter eta at siete = eat eae 

Maines beso daci.6%% 65, 011.60 | "1,739, 118.72 | 970,374.32 | 2,774,504.64 | 1,491,937 | 327,953 | 790,701 | 76,623 | 46,981 | 40,309 | 3,594,000 | 1,750,000 
Maryland.......... 590,555.28 | 2)237,184.79 | 636,767.92 | 3,464,507.99 | 1,857,649 |........... 1,464,867 | 96,995 | 22/809} 22,189 | 2,900,000 | 3,500,000 
Massachusetts... 10,119.00 | 3,619,849.00 | 2589,915.00| 4,219,883.00] 1,181,172 (3) 2)228,706 | 259,902 | 63,242 | 486,861 | 6,920,227 | 6,005,000 
Michigan........... 618,218.42 | 4/2457 593.23 | 1,645,288.54 | 6,509,100.19 | 4,990,215 | 551,280] 408,038 | 232/059 | 165,766 | 161,742 | 5,000,000 10,015,644 
Minnesota... 739, 138.09 | 2,690, 585.65 | 4,667, 961. 47 | 8 8,097, 685.21 | 5,129,769 | 806,925 | 1,582,834 | 538,967| 39,190 |.......... 2} 371,343 | 5,125,000 

gecree |) eG r BUIR ase) Veet ee ee 
Montana... 14,900.45 | 396,519.84 | 228,461.28 | 639,881.57 | 210,596! 98,673 1,210 | 123,939 | 55,754 | 149,710 | 450,000 | 1°9437037 
Nebraska.......... 358,683.50 | 1,097,586,24| 95,164.98 | 1,551,434.72 | 858,619 | 190,330| 20,852 | 131,394| 218,712 | 131,528 3,608,000 | 4/000, 000 
Nevadal..;jy..s00% 179,685.15 | ”342}250.48 | 105,428.10 | "627,363.73 | 442,034 | 38,426 | 29,330] 46,338 |. 59,185] 12,050|  500,000| 275,000 
New Hampshire. -. 9,076.33 1,360,710. 01) | 511,453.08 | 1,881,738. 52 | 1,034,856 | 24,952) | 688,957 | 32,174 | 102,800 |..-.-.-... 2, 262, 003 1,000,000 
ew Jersey........ 2 6, 320,000.00 | 9 320, 000. 5,5 30, 000 | 9,210,000 | 200,000 | 230,000 8 

New Mexico........ 39,739.12 | 839,053.56 | 330,473.32 | 1,209,266.00| 602,784] 183,462 | 201,180) 22,700) 15,900| 183,240 1,800,000} 375,000 
New York......... 298, 938.07 | 13, 714,312. 32 |10, 434,517.70 | 24, 447,768.09 | 12,736,231 | 1,353,196 | 9,405,979 | 654,193 | 298,169 |.......... 34,775, 667 |... occces ke 

North Dakota. ----1 Se0" GON. 00 | UE Lae | CaneR’ ones OR | BUR aaa ar’ | Ubpee oe |b SOO Hinaaarene date et | ceetaes tat arte teet Ont ae ee 
Ontaiona 7") SAG a |S 1aR er. on | i'38'S.00| 2:3 Son. 00 | Pane om | Sieeo | 280 | Steere | “anne "az instno 6308 oma?........ 125,000. 00 | 1,386, 500. 3 885,000 | 875,500 | 196 : 5 
Oregon 9........... 224 851.60 | 5,922/825.67| "243/158.14 | 6,390,835. 41 | 5,399,926 (3) 15,523 | 568,639 | 146,753 | 259993 | 13,600,000 | 4’ 000,000 
Pennsylvania ieee | 2,141, 267. 46 | 16, 710, 267. 44 | 1,301, 645.17 | 20,222, 180.07 | 10,380,742 | 224,604 | 6, 554,646 | 772,521 | 493,718 |"1,845,850 25, 000, 000 8, 000, 000 

sland...... 1, 131-7260 60 0 he Reus 1 : 85,545 | ° 280,044 707 5 1,11 65 
South Carolina..... 246,024.08 | 7 80,406.25 | 268,343.57 | 594,773.90 | 458,195 | 56, 172 "309 | 58,815 | 12,594| 8,688 | 756,060 | 1,840,000 
South Dakota. ..... 94,247.41 | 319,225.91 | 117,195.84 | 530,669.16 | 396, 448 (4) scans 49,704 | 37,205 | 47,312 | 2,324,000 | 3,713,719 
ennessee?........| 82,857.91 | 704,464.09 | 90,888.52 | 968,210.52 | 481,000 | 100,000 | 325,811 | 80,700} 80, 700 |.......... 2}090,.000 | 3,500,000 

Texas...-.-.+2.0.+- 442,231.66 | 649,604.96 |23, 000,000.00 | 4,091, 836.62 | 3,974,275 (33) vee 79,730 | 35,545 | 2,287 | 10,000,000 | 10,000, 000 

oe Se) Re RER | eereee | cement Saee) tere) Bee) Oost a] Seen) On| ae 
Virginia < sfhess fe 146, 906.64 | 2,262}192.18 | 980,836.01 | 3,389,934.83 | 1,832,745 | 1237442 | 1,120,198 | 109,037 | 42,581 | 161,933 | 4,941,260 | 1,750,090 
Washington. Sar. 616, 587.30 | 2, 894,969.96 | 415,355.41 | 3,927,012.67 | 3,280, 557 350, 000 AES 245,700 | 28,238 | 18,518 | 6,006,473 | 7, 689, 400 

est Virginia. ..... 325, 000. ! 985,000.00 | 1} 790; 000. 1, 750 (3) oeltek ee Be 40 COVE teks 440 3,500, 000 
Wisconsin........-. 204, 962. 44 | 3, 062; 638. 89 | 6,689, 434.07 | 9,957,035.40 | 1,551,684 | 1,348,918 | 1,854,523 | 100,496 | 101,414 |.........- 4,839,000 | 3,700,000 
Wyoming.......... 244,732.39 | 770,726.26 | ' 64,456.79 | 1,079,915.44| 766,183 (3) 96,196 | 62,986 | 55,442 | 99,108 | 2,637,378 | 835,295 

Totaled. des ‘11, 730, 056. 98 |106, 861,052.85 81, 701, 583. 77 |200, 292, 693.70 |115,929, 306 |12, 689, 626 |52, 962, 894 |8,715,670 3,456,149 |6, 539,047 |211, 244,760 189, 163, 237 

1 Fiscal year. : 
3 Estimated by Highway Department. 
3 Included under Roads. 
‘ Does not include San Francisco Co. : 9 Eleven months only. 
5 Nine months only. 

WORK OF STATE DEPARTMENTS. 

The several State highway departments during 1919 
supervised the construction of 18,300 miles and the 
maintenance of 320,446 miles of public highways. Of 
the total mileage constructed, 7,212 miles, or nearly 
40 per cent, consisted of grading or earth road con- 
struction, while of the 320,446 miles maintained under 
the supervision of the State highway departments 

6 Included under State. 
7 Included under Engineering. 
8 Includedin State Funds. 

11 Includes $1,135,431.08 bonus for townships and 
$200,351.30 for purchase of turnpikes. 

12 Reimbursement for Federal-Aid work carried 
over to 1920. 

10 Only 83 out of 105 counties shown. 

of which 300,000 miles are now improved with some 
form of surfacing. A large portion of this mileage, 
however, is composed of sand-clay, gravel, or water- 
bound macadam, much of which is proving entirely 
inadequate for present-day traffic. That these facts 
are clearly recognized by the State highway depart- 
ments is shown by the ever increasing total expendi- 
tures for high-grade construction, and while the work 
for the year 1919 shows a very large mileage of 



grading or earth road most of this must be considered 
as preparatory to later surfacing. 

The expenditures for 1919 by or under the various 
State highway departments are shown in Table 1, 
and the work accomplished is shown in Table 2. 
Table 3 shows the expenditures from purely State 
funds for the years 1904, 1914, 1917, 1918, and 
1919, and also the total combined State and local 
expenditures for the same years. 
columns under ‘‘Administration and engineering” 
show a considerable variation in the percentage de- 
voted to these purposes in each of the several States. 
These variations are probably due more to differences 
in bookkeeping and the absence of any clear definition 
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these heads than to any other cause. 

parable as between the several States. 

ance.” 

work is classed under ‘‘Maintenance,”’ 

In Table 1 the 

as ‘‘ Reconstruction.” 

jt is classed entirely under ‘‘Construction, 
still others it is kept as a separate item and designated 

as to what items should be included under each of 
There is a 

great need for common standards in regard to these 
items, so that such expenditures may be fairly com- 

This also 
applies to the term ‘‘Reconstruction and mainten- 

In some States practically all reconstruction 
while in others 

” and in 

These compilations include no expenses for road or 
street work by the War or Navy Departments and sim- 
ilar agencies in or at military reservations or stations. 

1 No definite data given as to types. 2 Mostly earth roads. 

TABLE 2.—CLASSIFICATION OF ROAD MILEAGE SUPERVISED BY STATE HIGHWAY DEPARTMENTS, 1919. 

Types. 

State. Kind of work. tidy 4 pac State. 
arth or Sand Mac- Bitumi- ya | Miscella- 

grading. clay. Gravel. adam Hols Concrete.| Brick. | Asphalt. | wens! Total. Slane 

1914. 

Alabamaasc...-< Mecosecnd bl cs ado s $46. 09 $31.55 $55 OO etee teia< |e tle cele chan ee aerate & SE00 5 eee see 2 $84. 24 \ 55,446 | Alabama. 

Arizona......... piSCruictlou diene tae see ee ee ne RE oe eh CR i a) keel tS 10.00|  $52.50| 20.00 = rb 
y MEN BTW Fats baVets ar getty aera atau ec lcs ANA eos SY Lc De na a gL de 400. 00 400.00 \f 42,075 | Arizona. 

Arkansas........ =i i vila $750. 00 |......-..- 212. 00 23°00 IEG S24: O0N Sate ececelnessctsene - 26.500 West tet- eels 1, 035. 00 \ 50.743 | Arkansas 
ELITLOUIATICO Seren Ee rene me eee esas Se ee ER OR ed 8 Pec LR Ag amet e ow i CBee er NEN Te NS od ee Sake , : 

California... ..... Construction... A, QO ccete ste sar ae stgniceebts ok sas linen Sarasa 2 109) 007) ee eee Bi O00 ae wast! 187. 00 aie : 
ee Maintenance...) 1,188.00 | --0220.00.fo00. -aap-| 20200 | 16.00") 1, 284-00 J-2200200 Rs ES ae ae 2, 694. 00 } 61, 039 } California, 
OLOTAAOL 222 2.03 onstruction... 0700s eas = ccs i ON00S Reese tes PAO sla peiee eee mises novell tak eee ae 100. 0 

P Maintenance. re coe RP ee 15,00) eek | ei TE BOO: | eee [a gmk eet Haas ite 20. 00 \ 39, 780 | Colorado. 
onnecticut....- OUSELMCUON se ace eect ates era se lo erecta ors a | tise tie oo Wie ietne ace alanis sid caretaWeinitee seein meks ontleccsece bee ; att 

ay Maintenances. ...|""” $40.00) "22:70 |" 365.78 |'""653. 09" 53.36] “ai-96 | "80. 64° 32.40 | 1,510. 88 } 14,061 | Connecticut. 
elaware......-. ONSETUCtiONs: fees. eee east oe a cee|eee- tea 2500 Reo cee. 28. 50 2542) |e ences a aeons 2 \ 

Mainitanancecm sent eacieen Gear gees Lea ALOR hw) | 5 ute ho 35. 00 3 05a eeeeie: «ec keene 38. 05 8, 674 | Delaware. 
Mionidaros-< ss. rahe ae eee Cee na Seem ees Aare | eae eee CARS ee LD de Oe eto al acer ootsladieccooeslodesacceaces \ 17.995 | Florida 

ch inifeteb a Gly wers| a Cet ee sad lasneeee bee 4 nea Sc ce) DRS Sac En el ESR hee D stint yaaa te 2) eh ee Oa ee AE eo ak peer ee ae ete ; 
CTOOTEIA ARE Loc. recta lg one 21. 00 70. 00 2.40 1360 Poe Sse 13. 70 3 OU a eemitetcotealc skim eee cat 111.70 \ 80,669 | Georgia. 

dale sets, a's Construction... 6500 et tM 102. OO ieee see ols EER Mary 5. cep Mali EO ARE eile ek oi 170. 60 |\ 
Maintenance....| 381.00 |.......... 174.00 | “17.00 2. 00 ROO is aed ala, Lo Pees fcc 577.00 |f 24396 | Idaho. 

LEIS he neest re Construction... 83,00" |st2h. ee. ee S250 iaatack aeee 4.50 167. 00 52505 ae sates ce lsesancs cee 263. 50 \ 95.647 | Illinois 
Maintenance. ... ATA RQON ee ate ete s/e 42. 36 26. 95 43, 45 366. 15 SES 90M es Peet Bl doe e 980. 06 _ ‘ 

Indiana. ......-- CONStrUCHON Ea pameeeer ets ee ener: |e eee octal] aces eee 8. 00 19.50 3200 lors seco ainnsewee e's 30. 50 \ 73 347 | Indiana 
e IMAI TOM ANCO Se aoe cme wel See et eee le riots see ech ats lan wid ev iaal ade Se ee Se esas ce a RN em aae oleinesocelssslawsilioeaes te z ; 
LOW cbse nom Construction.. VOLES GaSe sac 296399 | See mnne| Soacaccn eae see canoes AP 10 E wees Seles ewe tea. 673. 92 \ 104.074 | Iowa. 
a rene. Geet O2 7 ts ON oe cera ciercee 1, 260. eae ee Ney tesaurs eae 14. 00 LESOOMS Se oes lexe ee sate 105, Saat é 

ADSAGe ee oss cht. ONS ELUCTION TS Na, c natss o-:0|(seisteeiesinsl 6572S Ssewceee sale eisoek ee 7. 851 SOOT tt ae eee aa ater sic % ; 
Ria ter eaivetmetta 0700 (MPL Td Sroti na (eemer ati eares IP ei bees. sa Les can ceshegeeie fe 230) 97400" [faut O02 | eanses. 

. Kentucky....... Construction... ab 98 eee 17.26] 72.53 | 54.85 7.54 7.75 109i Sivcctnet- 199.00 \ 57 916 | Kentucky. 
ELTLLONATICG Meee ree ets Cmte omens len see martin | et, LIE Oe See ee So Rw ek eee CLA Salsa cere lose ceaute a aleGisicie ales aise 

Meo a eee Be OLS CC UCTION a | meteors rence Seater sae |! nesses cre |se a. case | arte ise |aas sot ss |nos deseo eases aelast ss aasenes 24,563 | Louisiana. 

Mai oRerictiGnnt eae caja ae were 201.43 | tiie, vera alee Fy een toa as cS 307.39" RIMGes Sees onstruction... NCE Pak ad . : : SY.) Lae NS (A a : i 
seh pee niepanre SE ee eee | eater eae |e eee | com IPE LS ST Wa gt, Oe Ie tS a ick ate 4, 358. 60 ee ot } 24,537 TM SLOS, 

aryland.......| Construction... ED al We ae i a a Lee a GO oe 4010 es eae ent. | Seat ses sal trasioes ees . Maryland. 
soli Maintenance. .-.|... |e. 146.57") 904 4/34 a1") 285.24 176 130) 8483") 1,441.22 } 16,459 | Maryland 

assachusetts...| Construction.. 77h (nl Paaeee tse 26. 19 1, 64 90. 48 eel lnohedeb aoe |b coaceere } E \ 681 | Massachusetts.. 
Maintenance...) 110.00 |.......... 660.00 | 240.00] 805.00] 2800 |.....2....)222222222. 5.00 | 1,848.00 |f 28,88 

Michigan........ Construction... 63.80) haope oto 578. 00 67. 00 144. 00 97. 00 GATIN a ateeeen eoe e 955. 10 \ 74,190 | Michigan. 
Maintenance. ... 220s dO esses teas 4,717.00 581.00 | 1,750. 00 324. 00 One e ctee he waeaats ate 7, 604. 50 ? 

Minnesota......- Construction..| 1,053.00 |.........- OPAC LA GGa ee cou be eeene eis 16500, ys see es: 9200s anemone 1, 801. 00 \ 93.517 | Minnesota. 
Maintenance....) 3,848.00 281.00 | 3,399. 00 10. 00 37. 00 37. 00 3. 00 12.00 | 4,735.00 | 12,362. 00 " 

Mississippi - - -- -- wot teh EL Wont ssoeballeot saacRbal 6 Afi dGaa4 BAaE Be Sec SOR MERE, or are pian OME ee Ime IN epee Dine Seis aCe ene \ 45,779 | Mississippi. 
Ain Leal maaal smear Ieee Casein matical s See R me at Ip Sires Wet ve ost sacs lcusce ies oes sasesade 

MESSOUT Se aeaeee Construction... S00 nO0nh antes cee. 82. 90 20. 00 7. 80 6750) Sanaa neers 22-102 Seance ee - 419. 90 6 Missouri. 
NEAT Ct Orit Ce eee | Semen | BOR OeN em Ek pene Nee edie dfs) i) oes bE | eo ReeeMeal ates. fel hee Ske los 211, 000. 00 \ celta ve 

Montana. .....-- Construction.. TSF00 (sean ee Eh ibe Gee os Geena cased Ges Saenee bor adees BeAcaneere beter mee 70. 00 \ 39. 204 | Montana. 
: ppt ctah nae 50. SESS igo sed Pek a ee ae ae i os Me ao fia een aaiae ch sor " } 

Nebraska. .....-- onstruction.. 3202 OO eee ee) a OSLO UB cerae pts Rat lnleiaS ae. aa | ; He Srieonoserses| aemcsici toy te 80, 272 | Nebraska. 
papain aot 250. 00 TE QO" ane Gees ee | eRe lisa a 5250; ewes wee ty. conse. ey oo } oat ; 

Nevada. .....--- onstruction.. 75: 00) |<. 22-2 e 100) O00 aioe sae em aes BUYIN SESS AneS concer aod Memeo nar . 12.182 | Nevada. 
Mainitananconase |e eae ae Cee ee nek Somer eee Cok Senet ecu talWaderer oc ne|ou ds caticeel te Seats soaleeceveas< 1 300. 00 } 4 

New Hampshire.| Construction..|...........|..-.-----: 98. 40 2.42 1506; Sa8os Noo cl sere cent CCTs een Ase 107. 54 \ 14,020 | New Hamp- 
Maintenance see: see eee oe | meen eae. Seen | sem kone mn eaucn tee nce ol alscaweevalasestccacs|oesoct == - 21,500. 00 shire. 

New Jersey....-- Construction.. RASS Cees 69. 67 60. 14 21. 33 105211) |S Sete oe ese so coee 9.95 266. 35 \ 14, 817 | New Jersey. 
Maintenance: te) se ae eee | ae eee | ek Aes ee Se ec eS a ea. | oc cece casdecenceeas 2,851.00 2, 851. 00 

New Mexico.....- Construction... 403500 (2242-28. AZ4: OO Seaton see e aces 5:00" sas fe Soret see ese: «elses Aces ws 832. 00 \ 43,091 | New Mexico. 
‘ Maintenance....| 2,140.00 |........-. S60: OOF Ss teases: sca of fe ete es | eek coals s oe sales eereiaee a5 3, 000. 00 

New York......- Construction..| 9. SZ) oer 333. 00 906. 23 245. 67 318. 52 142) toes ses fe 33. 42 1, 846. 58 \ 79,398 | New York. 

Maintenance.:..| 58,817.00 |......-..- 7,211.00 | 9,544.00 | 3, 185. 00 622. 00 288 00M Sse oes hee 333.00 | 80,000. 00 

North Carolina..| Construction..| 137.80 |......-.--]..-...---- 11. 84 10, 78 5.22 |......-.-- 12.41 |.......... 178. 05 \ 50,758 | North Carolina 
Maintenance.:..| 1,052.10 | 2,139.50 |.......... 155. 80 ASNOOAE FRR SS Ses \Naheee asic 47.90 | 1,363.70 4, 802. 90 | 

North Dakota...| Construction .- 200500) [Serene ee elena aie cee deen soceiiglas. tes ales |=02 seein sols ~'diaeecnl=necusae == 200.00 || 6g 796 | North Dakota. 
Maintenances .2i) 3:500..00) jeesnee ee eek eee Sea ek i Nemes dele lotes--s-00|smeesceseh|seeracesselh slaeesaees 3, 500. 00 

OHO eset an. th Construction.. bn) Wa eee Arcos tener 81.38 49. 605 49. 562 93. 23 31. 645 9.39 324, 62 86, 354 | Ohio. 

Maintenance. ... Os L2G ee eee: 148. 22 | 1, 427. 22 54. 96 400. 53 T1Q} 44 ee Sonate as ees doe wes 2,744.49 

Oklahoma....... Construction..| 1,752.00 200. 00 40:00" |2oasenenes 4.50 S525: je icmomce clue emieee aslo tesa ee 5 1, 999. 75 107, 961 | Oklahoma. 

Maintenance....| 9,000.00 ! 1,000.00 NOOO ME esa Peete Sepeat ccaiaess|euapmwnt pels bwes tesesieatacenens 10, 010. 00 
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TABLE 2.—CLASSIFICATION OF ROAD MILEAGE SUPERVISED BY STATE HIGHWAY DEPARTMENTS, 1919—Continued. 

Types. 

State. Kind of work. coe States. 
Earth or Sand = biel Mac- Bitumi- : Miscella- grading. clay. Gravel. | sqam one Concrete.| Brick. | Asphalt. |“) eons. Total. Se 

1914, 

Orecvons se esas Construction..|._.-.-.-:.- [tet 2 S| er eRE 2 foe! O]o 20, ORE ie eae re eee eee 1544. 00 
' Maintenances o2- (J. oc see wr bss os See Salle ccs chs sce la no wo Si Se aa ae ce eae ate are cake re ere ae ey fe Lee eee \ 36, 819 | Oregon. 

Pennsylvania. <-|/Constriction 2.| 52. e.52.bis | sc oe Fee Ce are eee ee se NS 2B eee cia a fete ee ater ta ate ete eee =| aS rere terra ene rere 1 253.10 2 : 
= Maintenance. - os act chee | Soc owls Rimes ills Stars crcl cae to ated ae atl eee ee | es 9, 493. 00 \ 91,556 | Pennsylvania. 

Rhodedsiand2s2 >| Construchionss| sees oe ese cle eee eee Ths Ua dome 8. 20 2420 sean eeenes by {al eae 9 ee eee 20. 19 
ae Maintenamee so a """183/20'} 129. 80 rary er vile Meee st 326.10 | 2,170 | Rhode Island. 

South Carolina...| Construction... 9.70 | 55. 00 A (507 Sse e - 2.14 8,08: Psa See le eee 79. 42 A 
Maintenances. ls eee eee IHL Ue Gece ers 8 (a Seen bee ees oe caren ae ee Me eee 18. 00 \ 42,226 | South Carolina. 

cua chases [boc bho aaa ae otal ammonite or St Pee eho e ee Rays Saw 
Tennessee......- Construction... 13:60 sae tees 14. 90 11. 60 2. 50 440 71S PONS ee eee 47.00 

: Maintenance....| 2,000.00 |......-..- 800.00; | 1,:400,:00'|*" 7300. O04 jee, Siete Nek: oe ie wh 2 ial moe 4,500. 00 \ 46,050 | Tennessee. 
DOXAS Sen sce< sca Construction.. 19. 80 260. 00 844. 424 es 197. 50 40:85: fac Mea ton: eee oeeseee 2 J, 362. 57 128.960 | Texa: 

Maintenance....|..........- 1OQROSHInmr LoS: 02 n eeee een 75.70 ADO a te oe eee eee ell renee 387. 55 ) GPESE 
Utah oseeeece es Construction.. 30; OOo A We Be sel At eck. See eee 14. 50 24550 we Sco: Shah. ease teal See eee 69 00 

Maintenance.) -|ao5 coe ET Ne EE RU a ete eines an parenaee rere OE <r rOOnONOD Oye | re meer ee \ 8,810 | Utah. 
Vermont......-- Construction..|..........-|.-+..+s--- 89. 70 67 1.00 RON skecy ean eee 64. 42 156. 69 

Maintenances... loscartenseclccecem eee tee ceeees DNS coh SS wee | ereeces eae ete ea ratte ei es 1 4, 378. 00 \ 14,249 | Vermont. 
WiPRIM a eeeer =. Construction... 37. 34 163. 79 41. 81 77. 23 6. 40 9:26 «|| Sexectdeatne ell ceterceee wieks 11.71 347. 54 tary 

Maintenance....| 148.36 | 2,027.54 | 498.30] 909.98] 97.12) 41.12 (002222l222| cl. 146,18 | 3,808.60 | 53388 | Virginia. 

isfeeuncinnane brio een MCnaeeie MINE CN ew anor a Rate Weey Gli ok Oo | ee ieee 
Laila camame Rr ithrhcret nape Menai omen a Mees acca eor yg oR ante eee eke Gade Sosy 
Wisconsin ....--- Construction... 771.70 48. 60 432. 10 61. 00 12. 10 138. 50 1.00 Rare tees 92.70 1,557. 70 280 | Wi n 

Maintenance...) 3,003.00 |........-. 1; 402. 00) “2791-00 || Ses co 158.00 |, 12:00" |o 8.2 sane 34.00 | 6,000.00 |f 77 isconsin. 
Wyoming. -=.-.- Construction.. PHAN lo Shc coe AZ0562 We Sees eeeea= 1.25 13.00 5. - stacrete avails cle carte els aoe eee oe 405. 87 ' 

Maintenance....| 1,082.00 |.........- 12000) (oo eee on eet ee 500.100. ba tac se eesti See eet 1, 702. 00 \ 14,797 | Wyoming. 

Totals and | Construction... 7,212,178] 843.48 | 5,035. 068) 1,445.99 | 944. 835] 1,375. 543) 144.85 | 128.205] 293.38 | 18,260. 219), ,-¢..)| Totals and 
averages. | Maintenance. - ..'222, 839.13 | 5,599.37 |22, 027. 25 |17, 046. 28 | 6,627.50 | 4,102.37 | 1, 129. 49 162.70 |14, 291. 31 | 320, 446. 400 478,55 averages. 

! No definite data given as to types. 

TABLE 3.—CASH ROAD AND BRIDGE EXPENDITURES FOR CALENDAR YEARS 1904, 1914, 1917, 1918 AND 1919. 

Your State funds pean ee State highway Total cash expenditure from all sources (approximate). 

which 2 SS 
State. first 

State- 
aid law 1904 1914 1917 1918 1919 1904 1914 1917 1918 1919 
passed. 

PATA AINA See tack ce oe ee eee he DA slimes aoneeoes $170, 232 $89, 511 $103, 285 $65, 003 $378,040 | $3,949,019 | $2,669,022 | $2,371,214 | $1, 812, 413 
PATIZONG Se oes ck ecko. EE ee ee 1909). lec. feacce = Seal oe See cee ae 543, 422 975, 802 1, 451, 337 67,591 982,721 1,569,422 | 2,017,750 4 018, 076 
‘Arkansas oe Betis. obo eee LOS Sales seceencaee 115, 000 80, 262 221, 831 585, 193 681, 934 1, 522, 696 3,335, 262 1, 963, 609 9, 381, 040 
Californiatts ean s =. cease bes ee oes 1895 $11 25 Le Pete sce see 3, 058, 030 6, 941, 192 6, 568, 093 2,157,396 | 19,171,985 | 18, 245, 200 | 21,646, 638 19, 497, 458 
Colpradbaes cot ock accu nae meaeto 1900 Wieeikat ee es 301, 274 703, 000 800,000 | 1,775,000 635,395 | 1,937,546 | 2,570,000 | 3,300,000 | 4, 295/000 
Connecticut 1895 219,165 | 1,307,381 | 2,197,264 | 3,172,706 | 2,293,397 | 1,195,125 | 3,640,963 | 4)004,225 | 5,018,820 | 378437967 
Delaware.........-- 1903 14; 000 31, 000 21; 600 429,734 | 1,147,080 90, 803 511, 628 321; 600 943,377 | 1,993, 545 
Wlorida SWE. NERD eed HOLS gee ee eee ee 23,797 179, 807 2 437,184 | 2,280,255 | 6,384,797.| 5,764,205 |....2....... 
Leonel Aecc. 5c, ae ae 1008 "los te OEE ete cae 1,910 15,000 de.cc 12 ae 894,936 | 3,688,172 | 4,318350 | 5,792}056 | 6,917,415 
Tdaho...... O46) So Mie Ay ats ae 1908 sas keoe me 49, 812 473, 132 491) 342 850, 000 201,648 | 1,371,469 | 2,092,723 | 3,519,920 | 4/300, 000 
Tilinois WSs Me weal eins s cen 1905 Ole eels fe cerae 387, 989 1, 258, 338 860, 911 4,403, 945 3, 844, 424 8,734,713 | 10,083,728 | 10,183,353 16, 523, 847 
INGIANG. 3 sass co Ree Kee ee 191.7 Jy rivictcinnereseell ine seeiaee es 14 OOO Setaees eee 400, 691 3, 438, 389 | 14, 233, 986 14, 014, 000 | 13,000, 000 18) 701, 980 
Iowa Aes ie So od ae Se ee ie LOO 4 MES rteratee come 74, 000 89, 787 113, 488 614, 091 2,344,107 | 10,187,507 15, 625, 406 14 549, 622 16, 773, 037 
Kansas pee. ST 3 bot SEN ee ee aoe oes eS Re |e See 9, 080 10, 000 25, 000 47, 500 692,823 | 5,544,048 6, 010, 000 5, 018) ins a 0277 496 
Kontaithy ad agin Bee ee ac 1019 tee ee ae 18,000 | 1,501,650 | 1,000,000 | 926,200 | 1,161; 194 | 2,474) 621 | 4)923)651 | 3,380,000 | 3,803" 309 
Want cba oterric ue aaaauesc ost 191 Oe rer tase 161, 186 182, 295 182) 295 (2) 345,452 | 1,777,572 3) 540, 9767) 63,040,076. Jeane eee 
Maine sch... So.n22 Aue peer ee ane 1901 44,885 467, 149 1,112, 675 abe 570, 494 1,739,119 1, 472,383 | 2, 642, 007 a, 244’ 982 3, 859, 416 4,524, 505 
Marylandves cas ce eect ene ere 1898. saosin 5 sec hee 306,845 | 2,804,707 2, 681, 142 | 2,237,185 873,471 | 6,000,652 6, 083; 682 5, 750, 135 6, 964, 508 
Massachusetts hae Fo ee oe 1892 242,560 4, 231, 802 3, 522) 494 3,619, 849 2, 871, 222 6,091, 875 9, 494" 802 9, 124) 304 10, 224° 883 
Michi pants ren tan <a ee een eee 1905 657,264 | 1,704,359 is 704; 359 | 4, 245, 593 1) 816, 504 | 9,261, 998 uw. 190, 153 10, 673, 153 16, 524° 744 
Minnesota. 5 aoa tases ae ote eee 1905 1,309, 956 ite 429, 865 1, 870, 336 2, 690, 586 1 607, 417 6, 458, 940 8, 024° 760 | 10,567,711 13; 222’ 685 

IMUSSISSID DU oer oie men er-er ee reams TOUS lees fistte plete | Neco ee raee ee 6, 500 10, 000 40, 000. 339, 669 3, 960, 377 3, 256, 500 760, 000 2 890, 000 
IMISSOUTL Soe She a ee ae eee 1907 277 , 253 367,913 704, 400 684.000 1,570,801 5,513,049 ic 374, 933 | 7,154,400 7 5724, 000 
MON GANS cio e teat ee oietajs ae prot tees, « Sees 1913 13, 516 25,729 133, 548 396.520 308, 744 2,888, 401 = 356, 869 3,924, 951 2; 582, 919 
INebragka 228s. bakuk.caet cia me tectos LOI Ny Blicte = paceerres siete | edad ete 9, 500 201, 202 1, 097, 586 494, 886 1,796, 278 4. 603, 400 | 3,855,829 5, 551) 435 
Navada......-. tice Saag 237 2nre LOUD issacten ce ha.o oe Poem oranee 36, 796 75, 328 "342° 250 46, 876 "245° 014 "336, 796 474,770 902? 364 
IN@WeELA I DShITe Ls ase coke ae 1903 44, 000 491, 520 589, 254 651, 594 il, 360; 710 872) 606 i 590, 464 2, 238) 705 2,004, 685 2, 881, 739 
BN G Wil) OlGO Vewets seme. 2st eee reta/ 1891 250, 000 1,306, 596 1,501, 902 1, 848, 932 6 320; 000 | 3, 274, 811 vis 208, 287 6, 280, 897 6, 708, 933 15, 320; 000 
NG@w Me@S1CG it bese)... ae. See 1909 peach a ore "115, 732 280, 578 527, 072 839, 054 35, 458 "556, 399 845, 867 L 314, 192 eh 584) 266 
New York He coh ORanas ea arA ee 536c ~.| 1898 1,056,460 8, 544, 126 9,432, 679 9,432,679 18, 714, 312 3, 937; 729 | 23, 231, 964 | 21, 685, 131 20, 715, 131 24) 447, 768 
North Caroling 2.2 oe eee eae 190 Te Seeee eee 5,000 20, 000 20, 000 ig 010, 443 624, 381 5, 215, 491 5, 520, 000 4, 020} 000 6, 717, 345 
North DAK ObMEE Cone oe cE RE Ait he 1900 wiles 38 cea val aie erate Beer 28, 638 83, 000 ” 933° 128 456, 130 2 402) 384 2 867, 979 3. 208, 000 6 236; 305 
(Oleh (Rs 7 sae eae Sieg CARE eA me oon LOOG Sh ee ee cris 1,855, 338 2,835, 649 4, 670, 270 4, 603) 772 4,776,318 14, 3347 246 12° 017, 104 | 14, 499, 833 18, 213, 338 
OEIANOMG ee etl ose ee ee 1911 ofa) stale wtaveiata >< |atrictaserteee eters 286, 922 ‘ig 046, 893. 2, 125, 000 447, 320 2; 112) 681 e 722; 355 3, 131, 530 9, 0517 500 
Oregon..... SORE aoe I Anes aoe Ae) Ean ed Pea 10, 697 711, 000 2, 120, 551 5,922’ 826 649,718 5,310, 467 5, 711, 000 6, 830, 275 10, 390, 835 
IRGHNSY LV GUase: oes ne eee ee ee 1903 127, 767 1,976, 768 4, 351, 566 8, 041, 834 16, 719, 267 4, 887, 266 | 10,424,580 Ww 463) 333 | 14,753, 876 28° 229) 180 
Rhode Island oh eee tate Soke: een ome Soe 1902 79, BLT ae Seen. 486, 725 "745, 674 L 131, 721 376, 812 446, 496 S61) 725 i 135, 672 {. 846, 721 
SoutinCarolina 120) o.oo ee LOU iMateciatea = oe ee |store ee ee 27,161 49, 239 80, 406 334, 082 i 024° 480 a 277, 161 le 676, 239 2) 434) 774 
South Dakote.:.ic:.4--b-chosenaes. 10115. |. aces... | eee eae 5,000 30, 473 319, 226 268,723 | 1,217;809 | 2;755,000 | 3,031,709 | 4; 244’ 388 
‘Tennessee eS eS 5 SA OS 2 ae, Ae LOL: finie seis asl ote 6 <\19 he eet 231, 500 403, 000 794, 464 729° 141 2) 370, 560 2,481, 500 2, 978, 000 4,468, 211 

axagse Hen tbe sa R L8G Boas 1017 See soseteneen| eae aed 10,000 | _ 295,567 | _ 649}605 | 2,543)613 | 9,920,079 | 10,010,000 | 11,325,727 | 14,091; 837 
tah ee OP A mea L000 2 ues © SIR ERE 8 yor 120,200 | 1,546,843 | 2, 445; 238 158, 286 803,071 | 1,893,129 | 2}770,491 | 5}545;030 
Vermont siete aniee & haarils sins stare aM. cl2:y 1898 127,381 458, 456 578, 883 778, 075 901; 136 567, 397 1, 023, 941 1, 680, 489 1, 606, 075 2 140, 476 
Wirginiice peje SEAS, 1006S er a8 523,578 | 695,171 861,031 | 2,262)192 | 687,751 | 3,224°529 | 4)136,779 | 3,708,353 | 5,139, 935 
W ashington - a eg 2 ee eee 1905. ho Se eeeeeeee 1,343,431 2, 031, 392 2,922,436 + 2,894,970 1, 344, 842 7 944° 717 7,115,691 7, 256, 306 1 616, 413 
West Virginih. 28 122.640-c4.tu2-2.- 1900: |. -cca cess. velien scent ee eeemewee” CAME ITISb SI 480, 000 587,870 | 2,483,747 | 8,200,000 | 5,056,455 | 5;.290, 000 
Winponsin fs o eae agin Bet ¥: 19L Lcd aaores ete 1,482,379 | 1,050,888 | 2,051,455 | 3,062,639 | 1,924;026 | 9,880,240 | 9,886,554 | 9,284/175 | 13,657,035 
Wydningize £m OF als oe. 1011's loca ate tons eee, ee 37, 845 67,582 | 770,726 74,476 | 669,661 | 589,691 | 929,215 | 15.915; 210 

Total cc. eee ee oe eS ee A 2,549,912 |_24, 220,850 | 47,290,797 | 66,351,477 106, 861,053 | 59,527,170 |240, 263, 784 |279, 915,332 | 286,101,198] 389, 455, 932 

1 Data for 1918 not available; State expenditures shown in 1918 column are for the year 1917. 2 Data not available. 



HIGHWAY ADMINISTRATION AND 
ROAD CONDITIONS IN CANADA. 

HE previous articles in this series have entered 
upon a brief exposition of the character and 
relations of national and local governments in 

the country under consideration, and a comparison 
with corresponding American governmental units. 
A working knowledge of the powers and duties of 

the principal members of the governmental struc- 
ture is, of course, essential to anyone who would 
understand clearly the methods of highway adminis- 
tration in vogue in a foreign country. The same 
method will be followed in this article, though, 
naturally, the more widespread understanding of 
Canadian institutions makes such a ‘course less 
desirable in this article than in its predecessors which 
have dealt with France and England. 

UNITS OF GOVERNMENT. 

In all essential particulars the various Canadian 
governmental agencies have their exact parallels in 
the United States. The Dominion or Federal Gov- 

ernment corresponds to the Government of the 
United States. The provincial governments of which 
there are nine correspond to our States. The Prov- 

inces in turn are divided into counties which differ 
from those in this country only in the detail that all 

cities and certain towns are not included under the 
jurisdiction of the county government. The town- 
ships into which the counties are divided are similar 
to the corresponding units here. 

HIGHWAY ADMINISTRATION—NATIONAL, PROVINCIAL, 
AND LOCAL. 

National.—As in the United States, the Federal or 

Dominion Government exercises no direct control over 

the construction and maintenance of highways, but in 
July, 1919, the Governor General assented to an act of 
Parliament known as the Canada highways act which 
provides that the Dominion Government may aid the 
Provinces in the construction and improvement of 
highways. Twenty million dollars was appropriated 
to be expended during a period of five years from 
April 1, 1919. The money is to be allotted to the 
Provinces in two ways, (1) $80,000 is to be paid each 

year to the government of each Province, (2) the re- 

mainder is to be allotted in proportion to population. 

The amount to be apportioned to particular highways 
is to be 40 per cent of the cost. 

The rules and regulations established by the gov- 
ernment provide that the highways to be aided must 
be main or market roads included in a five-year pro- 
gram of construction which must previously have been 
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approved. The highways must be built in acordance 

with plans and specifications approved by the minis- 

ter of railways and canals who is charged with the 
administration of the act; but the onus of supervision 
is placed upon the provincial highway department, 
which must also agree to maintain the roads con- 
structed. « 

The methods of government control and the general 
nature of the cooperative arrangement are similar to 

those which exist in this country under the Federal 
aid act; indeed their system is patterned after ours 
in all essential details. The most important differ- 

ence between the methods in the two countries is 

that the Canadians have no organization correspond- 
ing to our Federal aid district offices. It so happens 

that there is not the corresponding need for such 
agencies. The number of cooperating governmental 
units is only 9 instead of 48 as in the United States; 
and the 9 Provinces deal directly with the Domi ion 

authorities at Ottawa. 
The plan represented as great a departure from pre- 

vailing methods of highway administration as did the 

Federal aid plan in the United States; and the first 
year of operation has been devoted largely to the 
development of methods of cooperation. In this 
respect also the Canadian operations are following 
very closely the development of Federal aid in the 
United States. The organization and methods of 
procedure have by this time reached a workable stage, 
however, and it is expected that this year’s work will 

show substantial beginnings of actual construction. 
Up to June 1, eight of the nine Provinces had sub- 

mitted program maps of the selected systems of 
highways. The total length of designated Federal 
aid roads was about 18,000 miles; and the sum of 

$73,000,000 was being raised by the several Proy- 
inces to be applied on this system during the next 

five years. 
Provincial.— The extent of highway control exer- 

cised by the provincial governments is of two orders. 
In one group, which includes the Provinces of Prince 
Edward Island, Nova Scotia, New Brunswick, and 

British Columbia all roads are under the control of 
the central provincial government, both as to con- 
struction and maintenance. In the other five Proy- 

inces of Ontario, Quebec, Manitoba, Saskatchewan, 

and Alberta the counties or townships share in the 
control of certain highways to varying degrees. 

Administration in British Columbia.—Taking British 
Columbia as a type of the Provinces which exercise 
complete control, the entire road system outside of 



municipalities is administered by the provincial de- 
partment of public works; at the head of which is 
the minister of public works, who is also a member of 
Parliament. Under the minister is a deputy minister 
who is a permanent official, not subject to removal 
with changes of administration. The roads branch of 
the public works department is controlled directly by 
a public works engineer and his staff consisting of an 
assistant public works engineer, an office engineer and 
a designing engineer, together with eight district engi- 
neers and their assistants, one in each of the eight 
districts into which the Province is divided. ‘The 
organization is shown graphically in the chart on 
page 15. 

Annual estimates of the funds required for antici- 
pated work in each district are prepared by the dis- 
trict engineer and submitted to the public works 
engineer. After inspection and possible revision they 
are submitted to the Provincial Legislative Assembly 
for inclusion in the budget. The completed budget 
assigns to each district a certain amount, which is 
apportioned to various works by the district engineer 
subject to the approval of the public works engineer. 
The work is carried out under the direction of the dis- 
trict engineer, who is responsible, and accountable 
for all expenditures. All accounts are vouchered and 
approved by the district engineer or his assistant and 
paid by a Government agent. Copies of vouchers are 
forwarded to the public works engineer for approval, 
thence to the deputy minister of public works for the 
same purpose, then to the audit department and 
finally to the treasury department where the expendi- 
tures by the Government agent must be approved. 
In some of the districts most of the road work is done 
by day labor, but in general new work is usually under- 
taken by contract. There is no “‘statute labor.” 

Administration in Ontario.—One of the second group 
of Provinces, in which road control is not entirely in 
the hands of provincial officials, is Ontario. The units 
of government sharing in road control in this Province 
are the Province, the county and the township. 
Road construction and repair was originally a local 

government function. The roads of least importance, 
generally those of purely township significance, are 
still, in this Province, maintained by the townships 
from township rates, and accounted for solely by the 
township council, with the exception of the salary of 
the township road overseer, of which 25 per cent up 
to $150 per year is paid by the Province. 

As in this country very little progress was made in 
road improvement while it was in the hands of local 
authorities. The first steps toward real progress were 
made in 1901 when the passage of the highway im- 
provement act provided for the extension of provin- 
cial aid to the counties. 

County roads.—The condition introduced by this act 
was very similar to the systems of State aid in the 
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United States. Briefly the act authorizes county coun- 
cils to assume systems of roads to be known as county 
roads, which, upon approval by the provincial author- 
ity, may receive provincial aid in construction and 
maintenance. The county system must be adopted 
by by-law passed by a two-thirds majority of the 
county council representing at least one-half of the 
total equalized assessment of the county. When roads 
are assumed by the county in this manner the town- 
ship councils cease to have control over them, nor 
should they make any expenditure on them. The 
county council is thereafter responsible for construc- 
tion and maintenance. A county road superintend- 
ent, appointed by county by-law and approved by a 
provincial order in council, is placed in actual charge 
of road work; but all plans, specifications, and ac- 
counts must be approved by the department of public 
highways before the provincial grant is made. To 
roads selected and constructed in this manner the 
Province grants 40 per cent of the expenditure on con- 
struction and 20 per cent of the cost of maintenance. 

A city may cooperate with the county council in 
improving the leading county roads adjacent to the 
city, and thereby obtain a more substantial type of 
construction for such suburban roads. In such.a case 
the contribution of the Province remains 40 per cent 
and 20 per cent for construction and maintenance, 
respectively, but the county and city divide the bal- 
ance of the cost in each case between them. 

Provincial county roads.—Certain county roads of 
more than local importance, which carry a consider- 
able portion of through traffic, but which are not of 
sufficient importance to be classed as provincial high- 
ways, are Classified as provincial county roads. Such 
roads continue under county control, but because of 
the through traffic they receive an increased pro- 
vincial subsidy. In general, they form branches of 
the ‘provincial highway system,” joining cities and 
other important terminal points of traffic. To roads 
of this character the Province grants 60 per cent of 
the cost of construction and maintenance. 

Provincial highways.—In addition to the roads of 
the classes described above, a system of provincial 
highways was authorized in 1917, with a view to 
bringing the construction and maintenance of the 
principal highways of the Province under the immedi- 
ate control of the provincial highways department. 
The department, with the approval of the lieutenant 
governor in council, is authorized to take over any 
public highway on behalf of the Crown. The depart- 
ment, thereafter, makes itself responsible for the 
proper construction and maintenance of the highways 
assumed. Adjacent to cities the costs of such high- 
ways are borne in the proportion of 40 per cent by the 
Province, 30 per cent by the city, and 30 per cent by 
the township through which the road passes; outside 
suburban areas, the Province pays 70 per cent and 
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the township 30 per cent. Provincial control is vested 
in the department of public highways, with a con- 
struction engineer acting under the chief engineer of 
the department, and resident engineers in charge of 
the several sections of road, who employ foremen and 
day labor gangs. For special work contracts may be 
let on authority of the minister of public highways. 

SOURCES OF REVENUE AND EXPENDITURES. 

The Dominion.—The $20,000,000 available for Fed- 
eral aid is derived from the Federal treasury by 
appropriation made in the Canada highways act 
passed in July, 1919. Expenditures from this appro- 
priation are to be made over a eriod of five years 
and are to take the form of grants to the several 
Provinces upon condition that they shall expend at 
least half again as much as the Dominion grant. The 
allotment of the Dominion funds to the several Prov- 
inces made in the manner described elsewhere in this 
article is substantially as shown in the following 
table. The minimum amount which the Provinces 
must contribute in order to receive the Federal money 
is shown in the third column. 

Required of . Federal 
Province. grant. Province. 

CUANGT pe, ooh ett eRe he, SR eee ere | $1,477,810 | $2,216,715 
"ieee Ne laa cect e cece sees reer ee terest eee e ee eeeeee ee Peres Ne 

Bui a Weert ole coc ow ode ncde ccna omesaee eae ‘ , 403, ; 
Oo LEE AS ie ire ais NG ASCE 1,168,845 | 1,745,767 
DIURNAL o> bi), ule enw ain dape navn son stances re heats. 1, 468, 720 2, 203, 080 
SNUAL OE eMIS a G fo Sew ccc s oe oo oe euch ee ease ae asin 5, 877, 275 8,815, 912 
NE LM ee Beene ora aip So oc a's mern'n ch arh we case oceeinals 4,748, 420 7,122,630 
Prince Bdward Island................scscscsesscecesoeees ” 603, 455 905, 182 
RRM ENIG WHITE te. 2 SOE oos dw adnate ale de lyainic Seis 1, 806, 255 2,709, 382 

The grants will be made and the work directed by 
the department of railways and canals. Regulations 
governing the expenditures have been drawn up by 
an honorary advisory commission consisting of C. A. 
Magrath, Ottawa; J. P. Mullarkey, Montreal; and 
Horne Smith, Toronto. 

Up to the present time very little, if any, of the 
money has been actually expended, but it is expected 

that the coming year will show very active disburse- 
ments as the work already planned gets under way. 

The Provinces.—In respect to the methods of raising 
revenue there is no uniformity among the Provinces 
of Canada. In this they resemble our own States. 
Perhaps the nearest approach to a generalization that 
can be made is that none of them employ that method 
which is so common in our own system—the taxation 
of abutting property. Nowhere in Canada is such a 
tax levied, though in Ontario land adjacent to an 
improved road is supposed to be assessed 20 per cent 
higher by virtue of the improvement. 

Nor have the automobile revenues been devoted 
to road construction to any degree corresponding to 
the practical unanimity among our States. Provincial 
road revenues are provided by appropriation by the 
legislature from the consolidated revenue funds, which 
are made up in part of the motor-vehicle revenues, 
but apparently the latter are not definitely set aside 
for road purposes as in this country; and the principle 
of applying them to road maintenance as distinguished 
from construction is not recognized. 

In British Columbia and Prince Edward Island, 
two of the group of four Provinces in which road 



authority is solely a function of the provincial govern- 
ment, road revenues are collectible only by the Prov- 
ince. In British Columbia there is, in fact, no special 
levy for road improvement, funds for construction 
and maintenance being derived by appropriation 
from the general revenues of the Province. In this 
Province an act of the legislature in March, 1919, 
provided for a loan of $3,500,000 for road purposes, 
of which it is stipulated no more than $1,500,000 is 
to be expended in any one year. 

Prince Edward Island levies a special road poll tax, 
but derives the larger part of its highway revenues 
from the taxes on motor vehicles and stock. 

In Nova Scotia and New Brunswick, the other two 

Provinces of this group, taxes for road improvement 
are levied upon the towns and counties, though they 
have no control over the expenditure of the money 
raised. In Nova Scotia, for example, each town is 
taxed for highway purposes one-tenth of 1 per cent 
on all property assessed for taxation. Each county 
pays a tax of not less than 40 cents on each $100 of 
taxable property, and in addition each male between 
the ages of 21 and 60 pays a poll tax for highway 
purposes. Both the towns and the counties turn the 
amounts received over to the provincial treasurer 
who in turn remits them to the provincial highways 
board. The law requires, however, that taxes collected 
in this manner must be spent in the county in which 
they are raised. In addition to the money derived 
from the county and town taxes, the provincial govern- 
ment appropriates annually from the general pro- 
vincial funds a sum of money which may be expended 
for road purposes in the Province at large. 

In the remaining Provinces funds are raised for 
highway purposes by the towns and counties as well 
as by the Provinces, and the moneys collected are 
expended by the unit of government which collects 
them. 

Ontario’s provincial expenditures are made from 
appropriations from the consolidated revenues of the 
Province. The appropriations are based on the 
automobile revenues but are not confined to them. 
The local revenues are derived from county taxes and 
bond issues, and from township taxes, which by by- 
law of the township councils may be commuted into 
statute labor. 

In Manitoba provincial revenues for construction 
are derived from the sale of debentures. The con- 
solidated revenues and general road tax funds are 
usable for maintenance only. Local road construction 
under the control of the municipal councils may be 
financed in three ways, either from the current reve- 
nues of the municipality (town); or from a special tax 
for road construction, which can be no larger than 5 
mills on the assessed valuation; or by the sale of bonds. 
In case it is decided to resort to a bond issue, the 

amount to be raised must conform to the engineer’s 
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estimate, the issue must be assented to by the tax- 
payers, and the amount of the issue is limited to 10 
per cent of the assessed valuation. 

Provincial funds for road purposes in Saskatchewan 
are in two accounts, known, respectively, as the reve- 
nue account and the capital account. The revenue 
account consists of money derived from the general 
revenues of the Province and is usable for surveying, 
construction, and maintenance of roads and for the 

construction and maintenance of small timber bridges. 
Funds for the capital account are derived from the 
sale of bonds, and may be devoted to the construction 
of permanent roads and bridges of steel or concrete. 
Local funds in Saskatchewan are obtained by taxation 
of municipal property. 

One of the most interesting methods of financing 
road improvement is that which obtains in Quebec. 
The provincial government was authorized in 1912 to 
borrow $20,000,000 for road purposes. This money 
is being used to assist the municipalities in two ways. 
One way is by the extension of a grant covering 50 
per cent of the cost of the cooperative roads built, up 
to a certain amount fixed by the minister of roads. 
The second and more interesting method permits the 
municipality to borrow the whole cost of the improve- 
ment from the Province, paying for the loan at 3 per 
cent interest for 41 years, the government contribu- 
ting the principal. Obviously, the annual cost to the 
Provincial government under this method of delayed 
payment is slightly less than 24 per cent of the initial 
cost of the improvement, while the municipality pays 
3 per cent of the cost each year. It is reported that 
the plan is working out in a highly satisfactory way. 
The assistance of the government has stimulated 
municipal enterprise, and a splendid reform, now 
well under way, is the result. 

MILEAGE AND CHARACTER OF ROADS. 

According to the minister of railways and canals 
there are approximately 250,000 miles of road in the 
Dominion of Canada, which is about one-tenth of the 

mileage in the United States. Reports from the 
various consuls indicate that the total mileage is 
slightly in excess of the minister’s figure, the reported 
mileages by Provinces being as shown in the following 
table: 

: Mileage of 
Province. toad! 

Alperta cs sos <.<Seec. AS eae ae Oe De re te oe ee teen ee eye 30,000 
British- Columbia. . cea 22's Se es os tee ae tim sat iat ee ota alae 14, 600 
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INOW SO COLLA a teat ele te tet ctaete a steetterarerate S aceite ee ee le a eee ehaaie aera 18, 000 
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(AS01500: CARER CNet ee AS ACER CERO © GORUHE praise ar Seto SROEAAA Liane 40, 000 
Saskatchewallgenssse-. 25s seide wc corte nse eee tei See Ree ea 30,000 

Totalsssin diese h Noee ses ce ee eee aan Meee ae 261, 400 

(Concluded on page 22.) 
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requires that the roads constructed with the 
aid of Federal funds must be “‘substantial in 

character” has been construed in its application by the 
Secretary of Agriculture in accordance with the fol- 

_ lowing principles: 

afr provision of the Federal-aid road act which 

1. That the proposed highway must be an 
improvement upon the existing highway, and at 
least as durable as other roads in the section in 
which it lies; 

2. That the type of surfacing must be adequate 
to serve present and probable future traffic as 
determined by a traffic census and an estimate 
of probable development. 

Guided by these principles the Secretary has ap- 
proved roads of all types from the lowly earth road to 
expensive surfaces of bituminous and cement concrete 
and brick. No attempt has been made to enforce the 
construction of the higher types under all circum- 
stances, because it has been realized that the condi- 
tions in all cases do not require the great outlay which 
the construction of such roads entails. 

The department and the several State highway 
departments have often been criticized upon the score 
of this policy, the critics pointing to the total mileage 
of roads of low type as proof that the roads con- 
structed under Federal aid are inadequate to serve 
modern conditions. 

Those who have been familiar with the true condi- 
tions have been confident that the selection of the 
lower type surfaces has been justified by the circum- 
stances of each individual project, but in the aggregate, 
the large mileage of earth, sand-clay, and gravel roads 
which has been approved has appeared to substan- 
tiate the unfavorable criticism of those who have 
dealt only with total figures. 

The roads constructed have been classified as to 
type of construction, and the situation with regard to 
the selection of types in the several States and in the 
United States as a whole has been clearly shown in 
simple tabular form which could be comprehended at 
a glance. But no similar means of presenting the 
related traffic conditions has been available; and it 

has not been possible, therefore, to demonstrate the 



injustice of the criticisms without going into the cir- 
cumstances of each particular case. 

MOTOR TRUCK AND ROAD TYPE CHARTS. 

The valuable survey of the distribution of farm- 
owned motor trucks recently made by the Office of 
Farm Management of the Department of Agriculture 
has supplied the desired comparative data in a simple 
graphical form. The map prepared by the Farm 
Management experts is reproduced on page 17. On 
it each dot represents one motor truck, and the density 
of the shading conveys at a glance the extent of motor 
truck usage in the various sections of the country. 

Obviously the necessity for the construction of such 
hard-surfaced types of pavement as brick, concrete, 
and bituminous concrete is a direct function of the 
number of motor trucks the pavement will be called 
upon to withstand when it is constructed. Where 
motor truck traffic is light, the chances are that 
automobile traffic is also light, and in the absence of 
these two forms of traffic there is no necessity for a 
stronger surface than is afforded by such materials as 
sand-clay, or gravel, or broken stone at best. 

It it interesting, therefore, to compare the dis- 
tribution of motor trucks and the relative density of 
motor truck traffic in various places, as revealed by 
this chart, with the character of the surfaces which 
have been selected for Federal-aid roads in the cor- 
responding places as shown by the other chart on 
page 19. 

The second chart has been prepared by the Bureau 
of Public Roads to show the mileage of the various 
types of road under agreement for construction in 
the several States. The principal types of road have 
been grouped into three classifications, designated as 
high, intermediate, and low types respectively. The 
high-type classification includes brick, cement con- 
crete, bituminous concrete, sheet asphalt, and similar 
pavements. The intermediate class includes bitumi- 
nous macadam and surface treated and plain water- 
bound macadam; and the low-type group is composed 
of earth, sand-clay, gravel, shell, and similar miscel- 
laneous constructions. The mileage of road of each 
of the three classes in each State is shown by the 
‘length of the sections of the bars in each State hatched 
to represent the particular types. The approximate 
mileage of roads of each type can be determined by 
reference to the scale of miles. In this connection, 
however, the relative mileages of the three types in 
each of the States are of greater interest than their 
numerical equivalents. 

ROAD TYPES AND TRAFFIC DEMANDS. 

The fact that stands out most clearly by a compari- 
son of the two charts is that the areas of greatest con- 
centration of motor trucks are practically identical 
with the territory in which Federal-aid roads are pre- 
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dominantly of the higher types. The salient features 
of the highway map are: The belt of roads of the higher 
types which extends from the New England and Mid- 
dle Atlantic States westward north of the Potomac 
and Ohio Rivers to the Mississippi; the beginnings of 
a movement toward the acquisition of roads of these 
classes in the other Atlantic seaboard and Pacific 
Coast States; and the great preponderance of low-type 
Toads in the Great Plains and Rocky Mountain 
States. 

Turning to the motor-truck chart it is evident at 
once that the same areas which hold the bulk of high- 
type Federal-aid roads are those which have the larg- 
est numbers of farm-owned motor trucks; and the 

scarcity of the motor trucks in the Plains and Moun- 
tain States offers the most convincing reason possible 
for the selection of the low-type roads in those sections. 

Naturally there are exceptions to the general agree- 
ment of the two maps. In the State of Florida, for 
example, no great concentration of motor trucks ap- 
pears, yet the high and intermediate types of highway 
predominate. This condition is explained, of course, 
by the heavy tourist automobile traffic, the conse- 
quent necessity of providing some sort of surfacing 
for the sand roads, the dearth of local road building 
material of the cheaper sort, which has resulted in a 
general resort to brick and concrete throughout the 
State. . 

On the contrary, the States of Nebraska, Iowa, and 
South Dakota do not appear to have as great a mile- 
age of high-type road as the concentration of trucks 
would indicate to be desirable. The explanation in 
this case is that these States have a well-defined policy 
in accordance with which they are expending their 
funds for the most part to grade and drain the native 
road bed with the fixed purpose of adding the surfac- 
ing material at the earliest possible date. The almost 
entire absence of roads with any improvement what- 
ever, and the large mileage which required improve- 
ment, when these States set out upon their work of 
highway improvement only three or four years ago, © 
makes this policy an eminently wise one. The money 
expended for grading and drainage—every dollar of 
it—goes into a lasting improvement, an improve- 
ment which, small though it may be in Eastern eyes, 
is yet a substantial improvement over previous con- 
ditions, and is moreover the ground-work for future 
surfacing, when the whole territory which must bene- 
fit has been lifted out of the deepest mud by adequate 
drainage and grading. 

These are the outstanding exceptions to the general 
agreement of the two charts. On the other hand, in a 
State like Ohio, where, according to the motor-truck 

chart the roads must bear a heavy concentration of 
trucks, Federal aid has resulted in the construction of 

types of road which are designed to meet the require- 
ments of truck traffic. Sixty-nine per cent of them 
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are high-type roads, 20 per cent are of intermediate 
type, and only 11 per cent are included in the low-type 
classifications. This represents not only a strong 
effort to provide roads. suitable for the loads, but is, 
in every respect, an advance from the conditions which 
existed in the State just before the passage of the 
Federal-aid act, when 81.8 per cent of all the roads of 
the State were of low types, 16.6 per cent were inter- 
mediate type, and only 1.6 per cent could be classified 
as high type. 

It is recognized, of course, that the number of rural- 
owned motor trucks is only a portion of all the trucks 
owned in the United States. But the great majority 
of city-owned trucks are operated in the States which 
show the greatest preponderances of high-type roads, 
and those that are owned in other sections, it is safe 
to say, impose no demands upon the highways of those 
sections beyond a radius of 60 miles from their city 
homes. And as it happens that these are sections 
where the distances between cities are great, the bear- 
ing of the city trucks upon the highway problems of 
the States as a whole is not great. 

In the main these charts present a complete and 
very convincing answer to the criticisms that have 
been directed against the types of highway approved 
for Federal-aid projects. 

IMPROVING IMPROVED MARYLAND ROADS. 

(Continued from p ge 8.) 

whi h deteriorate from freezing, Regardless of how 
well these emulsions are adapted to summer and fall 
patching they are not used, because the possibility 

of not having material when it is needed in the spring 
more than offsets any advantage they possess at other 
seasons. 

In conclusion, the writer believes that Maryland’s 
policy which makes it necessary from time to time to 
improve her improved roads is fundamentally sound 
and correct. Under it she has become one of the 
“best roaded”’ States of the Union. The improve- 
ments whi h keep her moderate-priced roads contin- 
ually up to date cost far less than the high type roads 
whi h elsewhere are being built to carry traffic no heav- 
ier than her roads carry. -The Maryland plan starts 
with a relatively small investment in admittedly low- 
type road. By a process of gradual improvement, by 
selective treatment of the weak places, it builds up a 
better road from year to year, always conserving the 
bulk of the previous investment. It is a plan whi h is 
more lixe the Fren:h plan than is to be found any- 
where else in the United States. It differs sharply 
from the method which attempts by expenditure of 
vast sums to build at one, forever. 

Marylanders often wonder whether the public whi h 
elsewhere pays the huge cost of the so-called high-type 
roads fully understands that the best pavements built 
to-day are not going to give the service implied by the 
catch word “permanent.” We wonder whether there 
exists in the public mind that wholesome doubt of the 
“»yermanen“e”’ of such roads whi h in Maryland makes 
“maintenanre’’ a bigger word than ‘ construction.” 
Certainly, if this be not the case, if suffi: ient funds are 
not provided for maintenance, and for reconstruction, 
when necessary, this country is due for a tremendous 
set-back in road construction, 
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HIGHWAYS IN THE HIGH SCHOOLS. 
By C. J. TILDEN, Professer of Engineering Mechanics, Yale University. 

CHOOLS make citizens. Whatever has to do 
with community life and development is a 
proper subject for study, if it can be fitted to 

the intellectual status of the child. Our highway 
systems—State, county, and municipal—have recently 
become so important throughout the country that the 
future citizen may well be required to learn something 
about them. Within the past year or two the annual 
appropriation of public moneys for highway construc- 
tion and maintenance has increased fivefold. Pleasure 
cars are multiplying with astonishing rapidity, and 
motor transport is becoming an industrial necessity 
in many communities. Not only must new roads be 
built, but old roads must be rebuilt to meet the inc: eas- 
ing demands of traffic. This, of course, spells more 
money and the need for more wide-spread efficiency 
and wisdom in spending it. 

In attempting to put some sort of instruction in 
highway matters into schools of high and grammar 
grades, it is not necessary to think in terms of a text- 
book or set courses of study. Training the powers of 
observation and of expression is one of the chief objects 
of education. Let the student look at something, 
with more or less guidance as to what he is to look for, 
then tell or write about what he sees, and he has gained 
both in knowledge and intellectual power. Hence the 
many exercises in ‘composition,’ ‘‘essays’’ or 
“themes,” on topics which may either be assigned by 
the teacher or chosen by the student. 

’ 

OUTLINE FOR STUDY OF HIGHWAYS. 

In the following outline, which has the highway as a 
basis, a series of such topics is suggested, planned to 
stimulate observation and provoke interested and 
fruitful discussion. One advantage in the general 
subject of highways is that the study and observation 
can begin at home. Both economic and construction 
problems have been solved (or else are more or less 
obviously still to be solved) in building the road, 
street, or boulevard that runs past the schoolhouse. 
The study of these questions—finding the answers— 
can not only be made of interest to the schoolboy, but 
will lead by a logical path, albeit with many ramifica- 
tions, to the bigger problems of county, State, and 
national systems of transportation and communication. 
Most of the topics in the following outline have been 
put in the form of questions. Some of these may be 
answered by direct observation, others (as, for exam- 
ple, those of an economic nature) require further 
investigation, study of maps, town or county records, 
collateral reading, ete. 

THE ROAD BY THE SCHOOLHOUSE. 

Where does it come from? 
Where does it go? 

What is ‘the right of way”? 

To whom does it belong? 

How was it acquired? 

The fences or walls—what is their purpose? 

The road itself, thatis, the traveled way. 

How was it made? 
What material was used? 
How is it maintained? 

What pays for it? 

Who has charge of it? 

The alignment, or changes in direction; curves and turns. 

The grade, or differences in elevation. 

Side ditches and drainage. 

The nearest crossroads in each direction. 

Where do they Tead? 

Which is the ‘‘main” road? 
Of what general system—city, county, or State—are these roads a part? 

How could you measure the usefulness and importance of these roads? (Ap- 

proximate number of vehicles per hour, or per day, or per season; beauty of 

scenery; historic associations; transfer or delivery to or from markets of 

farm produce, coal, provisions, manufactures, ete.) 

Other topics will readily suggest themselves and 
various rearrangements and combinations may be 
made. The list above, as will be seen, is designed to 
stimulate interest in the highways right at home, but 
the boy or girl who has carefully considered such 
questions and thoughtfully answered them from 
personal observation and study is in better shape to 
deal intelligently with similar questions of much wider 
scope. 

For older students these topics may be extended 
and broadened considerably. Valuable lessons in 
geography may be learned in connection with the 
“how” and “why” of road building. There is no 
reason why certain elementary phases of highway 
engineering, particularly those which lend themselves 
reaaily to observation in the field, should not be 
studied with profit and interest by high-school stu- 
dents. By no means the least of the many advantages 
of such study would be the stimulation of interest in 
highway engineering, or transport engineering, as a 
life work. There can be no question that the oppor- 
tunities in these fields during the next decade or two 
will be unusually attractive. 

USING CONTOUR MAPS. 

The ability to read contour maps intelligently is an 
accomplishment of considerable value, and adds 
greatly to the interest and enjoyment of motoring, 
hiking, or any other kind of outdoor activity. It may 
be acquired by any intelligent boy or cirl of 12 to 14. 
The topographic atlas sheets of the United States 
Geological Survey are particularly useful in studying 
actual conditions of highway location—lines, grades, 
economic and industrial relations, etc.—and most of 



the important areas of the United States have been 
mapped. The sheets may be had at a nominal cost. 
Many individual exercises on these maps—such as the 
grade or profile of a given road, why it does not run in 
a straight line, its relation to railways, streams, and 
other roads, the visibility of natural objects from 
various points on it, etc.—are quite within the in- 
terested grasp of high-school students. 
Among the exercises which may be followed out on 

these maps, and, where conditions permit, extended 

to observation in the field, are those relating to the 
way roads are laid out. Some of the older highways 
of New England appear on the map as straight lines 
between towns, the line following for miles over hills 
and through valleys without regard for such obstacles. 
By far the more usual way is to follow approximately 
along the contour lines, going around hills instead of 
over them, thereby avoiding undesirable hills. In 
many places in the Middle West where public-land sur- 
veys have been made the public roads follow the north- 
south and east-west section lines. Then there are 
roads that “just growed,” like Topsy, or developed 
from buffalo tracks or cow paths. A comparative 
study, on the topographic map sheets, of roads in flat 
country and roads in hilly country will bring out 
most interesting and instructive differences. The 
relation of roads and contour lines is strikingly shown 
on the maps of the pig mountains, such as Mount 
Ranier, Pike’s Peak, Mount Washington, and others. 
For more mature students some elementary studies of 
the economic significance of grades on streets in the 
vicinity of the school could well be made. 

LEARNING FROM ROAD CONSTRUCTION. 

Where road construction is in progress a great deal 
of useful information may be gathered. The way 
in which the roadbed or ‘‘subgrade”’ is prepared, the 
desirability of balancing cuts and fills, the material 
used to make the road surface and where it comes 
from—what part if any has to be brought from a dis- 
tance and what is obtained locally—may all be noted 
from observation supplemented by a few questions. 
In general, the engineers and superintendents on such 
work will welcome intelligent questioning and gladly 
give all the information they can. 

The whole question of crossing steams and rivers, 
road drainage, etc., offers many topics for observation 
and study. Taking care of water that would other- 
wise destroy the road is a problem that every road 
builder has to face. To the boy or girl with a creative 
imagination—and most children have this quality 
until it is educated out of them—bridges and culverts 
are delightful and fascinating structures. The im- 
pression on one small child is charmingly given in The 
Story of Opal.t. ‘“‘Long time ago, this road did have 

1'Atlantic Monthly, March, 1920. 

21 

a longing to go across the riviére. Some wise people 
did have understandings and they did build it a 
bridge to go across on. It went across the bridge 
and it goes on and on between the hills.’’ 
A knowledge of some of the simple terms in bridge 

nomenclature—a beginning of the “‘anatomy”’ of 
bridges—would stimulate the interest and greatly 
quicken the power of observation. The various ways 
of classifying bridges, as ‘‘through”’ or “‘deck”’ spans; 
or on the basis of the material used—stone, concrete, 

steel, timber, compination; or with respect to the 
structural form—beam or girder, truss, cantilever, 

arch, suspension, or pontoon-—--may be readily learned 
by children of high-school age. Even the principal 
steps in bridge building may be studied and written 
about by a bright youngster, if there is some work of 
the sort on in the neighborhood. 

SAFETY WILL FURNISH TOPICS. 

The many requirements for safety will furnish a 
variety of topics for school children’s essays and oral 
discussions. The dangers of railroad crossings at 
grade and the economic justification for abolishing 
them, the importance of an unobstructed view up and 
down the track as a vehicle approaches, the disad- 
vantages of sharp turns, etc., are suggestive subjects. 
Similarly there might also be mentioned the questions 
raised by street intersections and turns. In every 
town there are many crossings where the autoist’s 
view is unnecessarily limited by fences, shrubbery, or 
buildings, or where sharp curves with limited visibility 
invite serious accidents. Guideposts, markers, and 
other signs for the most efficient guidance of traffic 
through thickly-settled communities are also a part 
of the bigger and more inclusive topic of the economic 
importance of safety and guidance—the actual money 
value of human life and of accident prevention. 

Another question, in solving which the engineer and 
economist will need the help of enlightened public 
opinion (and this enlightenment should start in the 
public schools), is that of the relation of the public 

highways to railroads and canals. ‘The advantage of 
long hauls by rail and short hauls by motor trucks, 
feeding into main terminal points by radiating systems 
of highways, a division of the transportation burden 
by parallel systems of water, rail, and road transpor- 
tation, are some of the subdivisions of this general 
heading. 

This listing of topics is not intended to be complete 
or exact, but merely suggestive. Those that refer to 
construction could best be utilized when construction 
work happened to be in progress in the vicinity of the 
school. Many of the other topics may be studied 
from maps, of which the students might be required 
to make tracings or free-hand sketches showing the 
particular features which it is desired to emphasize, or 



about which the exercise is being written. State 
highway departments often feel the need of a better 
popular understanding of the problems of road con- 
struction, and their officials would doubtless cooperate 
in a hearty manner. Looking ahead, it is easy to see 

an actual shortage of men qualified to carry on the 
work of highway development, so rapid is the growth 
of the good-road movement. Highway instruction in 
high schools offers opportunity to State highway de- 
partments to develop a body of future citizens 
equipped with a better understanding of the need for 
roads and the problems likely to be met in building 
them, and, at the same time, to stimulate interest in 

the profession of highway engineering. 

ASSISTANCE BY HIGHWAY DEPARTMENTS. 

State departments and county engineers can help 
teachers (1) by assigning members of their staffs to 
deliver occasional lectures, simple in text and prefer- 
ably illustrated with lantern slides; (2) by furnishing 
photographs of highways and construction work for 
classroom or reference use; (3) by assisting teachers 
in the explanation of work in progress which can be 
inspected by classes of students. Many States also 
issue bulletins or reports which are valuable for refer- 
ence. 

The Federal Bureau of Public Roads has a large 
amount of material which is available for assisting in 
school work of this kind. In addition to bulletins, 

circulars, and other printed matter which will be sent 
free to teachers and others who are interested, lantern 

slides and motion-picture films may be loaned, with- 
out charge, to schools equipped to make use of them. 
Other material, of a graphical or pictorial nature, will 
be developed from time to time and will be available 
for use in connection with public-school instruction. 

But the best equipment for such high-school work 
as this is a live, wide-awake community which be- 
lieves in building good roads and keeping them in good 
shape. Under such conditions there will never be 
any lack of material for making interesting studies of 
the economic, social, and constructional problems of 

highway communication. <A collection of maps, some 
good photographs, and a carefully-chosen list of books 
and magazines would complete a useful educational 
outfit. The assumption must, of course, be made that 

these facilities are at the command of an interested, 
active-minded, and inspiring teacher. 

HIGHWAY ADMINISTRATION AND ROAD CON- 

DITIONS IN CANADA. 

(Continued from page 16.) 

About 30,000 miles of the entire system are sur- 
faced with some material, varying from sand-clay to 
concrete and bituminous concrete, but only about 
10,000 miles are included in what may be called roads 
of the first class—that is, heavily traveled main 
thoroughfares. 
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Roads surfaced with concrete and bituminous 
materials are confined almost entirely to the eastern 
Provinces of Nova Scotia, Quebec, and Ontario. 

Prince Edward Island and Alberta have no surfaced 
roads at all. British Columbia, Manitoba, Saskatche- 
wan, and New Brunswick have very little surfaced 
mileage, and such as they have is almost entirely 

gravel or sand-clay. These Provinces constitute a 
sparsely settled region in which the traffic has not 
yet become heavy enough to warrant the surfacing of 
roads. There are thousands of miles‘of trails in these 
Provinces, however, which are not included in the 

mileage of roads reported. 
Methods and standards of construction for the 

various types of roads are practically identical with 
those prevailing in the United States, as are the costs 
of construction and maintenance. 

TRAFFIC AND ROAD CONDITIONS. 

In 1918 there were in the entire Dominion of 
Canada approximately 262,000 motor vehicles. The 
numbers of motor trucks, automobiles, and motor 

cycles were not reported separately, and no estimate 
of the numbers of each in the Dominion can be given. 

However, nearly one-half of the total number were 
registered in Ontario, in which the number of the 
several classes of vehicles were passenger automobiles, 
101,599; motor trucks, 7,529; and motor.cycles, 

5,002. In 1917, the year previous, it was found that 
approximately 25 per cent of all motor vehicles reg- 
istered were in the hands of farmers. The same year 
it was reported that there was one car for each 39 of 
the population in Ontario and one for each 12 persons 
in Saskatchewan. These figures compare very closely 
with the figures expressing the same relation for the 
same year in the States of New York and Montana, 
which border upon the two Canadian Provinces, 
New York had one car for each 30 persons and Mon- 
tana 11, according to data compiled by the Bureau of 
Public Roads. 

The Ontario reports for 1917 show that nearly 75 
per cent of all motor trucks registered were classed as 
having a capacity of 1 ton or less, over 97 per cent 
were 34 tons or less, and less than 3 per cent were of 
4 tons’ capacity and upward. In 1918 there were in 
the Province only 18 trucks capable of carrying 6 tons 
or more of load. 

Except in Ontario and Quebec, and in parts of 
British Columbia motor traffic has not yet grown to 
proportions which justify extensive construction of 
the higher types of roads. Conditions in these Prov- 
inces or, at any rate, in parts of them are very similar 
to the traffic conditions in the border States of the 
United States. Parts of them are still in an unde- 
veloped state, and very large parts of the other 
Provinces are still very sparsely settled. In the 
whole Province of Prince Edward Island in 1918 there 
were only 35 motor trucks. Still this country is 
developing with great rapidity, and Canadian road 
builders are attempting to make their work safe for 
the foreseen future. In this they are fortunate in 
having as a guide the experience of the United States, 
which has recently trod the same path. 
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OA COLOR RTE Gat oe tan mec oans te ae tess USEAOO en eer AG sarki ei anew le bee tae Cabo se aie | Aug. 13 263, 832. 80 90, 000. 00 

| LOGS eee TG). poeta ee Ret aie SBee oe oa 292500 \ec se Gok Bis 2 Re eM eo AEA Set featdoresee 320,426.72 | 100,000.00 
| 201 | Nacogdoches. .............------ oe Be 39680 |s.one OSE ne ee ee Aug. 30| 364,291.40} 141,344.04 

BOZ It DOWAG somnee cee erates Meni cee eens oie oe The BY (ee GUST pA Ne SE hey Roe Ne Aug. 28 181, 844.33 90, 000.00 
ar OOS LRA WIS emer atc een Sens 4.000 | Bituminous surface............-...--. Aug. 30 57,398. 00 28, 699. 00 

N\A LY Aen ep Oe Be ae Rs NOB a Elenrico. ae eee eee ae ee BRI8(),| Mia cademi= escent ne eee eee eee Aug. 12 69,079.45 34, 539.72 
DOTA TER UI SU ee nee see ates =e eee 2 3.000 | Waterbound macadam.............--- Aug. 30 69, 850. 00 34, 925. 00 
Soult AIA Xo eRe Need She See ie 7DOMU ME CAC AT sane tee ne ee see ete tncce| RATIOS 11 394,799.59 | 347,399.80 
ATS llegtian ys ce. soe ee eee ee eee OEnOOiEe wee Ook hs AO Sie ee PST Aug. 24 | 2 164,609.50 | 282,304.76 
Deut A OCOWMIEG. SS es... 5 meee es k 2 OOO sae 2 COPA eee Sa se aoe Se oes nee Aug. 14 2 36.080.00 | 218,040.00 

WHASHIN BLOM Oy). 0 oe Ewin 71 | Columbia and Sarfield.............. we REG20 je GEUSHCO LOCKS ee Se tara nse aaa Aug. 3); 38,940.00 19,470.00 
(2, Grayeiblarhonegnes ae eon oe eee 1710.) Concrete. co. me ce tees ate fae ok cede 7 Pao Ose ses 71, 956. 83 34, 200. 00 

DBSVR Rit dee sen eS os 5 nee FOS PICK CL ae, Senne Serene meme ST OOO, (Oss. site. oe ei ce eee ck bets foc deuce else -O0.s.-- 76, 128. 80 24, 040. 00 
LOL Randolph: Se eee een eee) 8 ALLA 68, 000. 00 32,320.00 
LOD TAB GONG. ttt. cme cette aes ere ace en ore ee} 65, 500. 00 30,080. 00 

Uebel. — oes L772) Satin 225 ene ne 13 40, 683. 86 15, 000. 00 
124°} POUR cee eee come eee oa 12| 41,203.64 15, 000. 00 
178. CAsh andi 52.43: copes se. eae, 14 41,033.96 14, 000.00 

AVON PRM te Scie css oc se 92 | Natrona.......--- . 12} 149,600.00 | 74, 800. 00 
| 96 | Goshen: Joew sashes acc eeeeten toes | . 13 28, 413. 00 14, 206. 50 
| t 

1 Revised statoment. Figures given are decreases from those in the original statement. 
8 Revised statement. Figures given are increases from those in the original statement. 

2 Withdrawn. 
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PROJECT AGREEMENTS EXECUTED IN AUGUST, 1920. 

; Length Project . 
State. Project County. in Type ofconstruction. agreement nag — ib 

O. E | miles. signed. : ; 

Alabama s-<en eee te see 46 WROKSONE acseectewas ¢daticnas ce scat sare 6.000 | Waterbound macadam...............- Aug. 2 $53, 360.47 | $26, 680. 23 
Dinc.8 EUUSSalL et See See See e.. aceacacuasete she 5.440"), Sand-play... 2  secesokeseeeente feewine ce Aug. 31 32, 185. 04 16, 092. 52 

Georgia. <tc. coos aoe eee eee SE ae DACO ee eee eee. eta nt wae oe 2.800"| Chertis-.. nc. aces ee sere ctiocing «See Aug. 18 65, 791. 55 32, 895. 77 
TReepass PUlASKE oct. coe eee eee eae mele © Laas Bridges stestac es ote ce caecet ake shee lates donee: 246,121.42 | 123,060.71 
Owes o Glynn Wey Bet Rr are tee seaacee | 4.200) “Concrete s eetu wares seems meee e cel eee (i (ee ae 167, 318. 84 83, 659. 42 
RS Bees Waltonit.t. 4 See ee eee 5.8380. Topsoilee ae eee a eet eee noe ae oe doses 40,655.46 | 20,327.73 
Sherewe ATalsOn: aecoe news wan Soccer ene e.-/6s'000 4 (Sand-clay = cn. aos eateen eee] eee do.. 39, 820. 19 19, 910. 09 
SOS ea. cate Cs Ya ict ae pS 2 SP nS St SO ele aw 473603|Topsoilsr a Sees ce ae rome oeet =| ace GOls-as 54, 515. 08 27, 257.54 

TOOLE seco DAWSON © conk Se steea ccc meester | T2005 Gray Ol Aico ace tele ate eee emt aeecle ee doi-eh 105, 900. 90 52, 950. 45 
' LTOAY take Trg tirens, sce yee nee ee ae ee eee i 73, 049, 81 36, 524. 90 

ince Pulaski... 121,974.30 | 30, 000. 
ite: oem. WValtonse2 seen See 58,342.58 | 29,171.29 
Trt Gwinnett 61,081.37 | 25,000.00 

WPS SB e Grady. 7 Bethe one sas oe a eee ees 36, 158. 07 18, 079. 03 
BOvemee Stephens. ect ce eae eee ome 111,435.76 | 15,717.88 

Wiss, Si. Horsythiic...coenccte Gerace eee es see bases Sees eene Topsoil aud omeemseeeee ee 2 6, 861. 72 
eats gee Qlynn’ 3 seem. Uae eteves oo seibesie eae lose cei Hard surface tac sotees. eee eeeean Bee eee doe 16,321.20 13,160. 60 

OO ees Garroll sce c Sone a eae fone «tanec wate bela |S eee ee Topsoil sees sia aeee sect seas amen [eae do.....| 260,454.30 23,579. 47 
{ieee TLOWndGS ote eee eee See Bridge (concrete):f2encecee cote caeeee eee do...- 112,785.60 | 16,392.80 
1Oce Sou Meriwother2o 2 Sea ee ee eee Sand-clay .f7e.Sccecce cece eee ee do.....| 112,761.92 16,380. 96 

125A Tee tn ku tety Bey ee nae es 5.681 |..... i eR RR HER, Set ane Ge alae dome 40,000.00} 20,000. 00 
139 Taliaferro’. <2 .0c* wisn = ote aoe eee taaae D050 Mee aes Or soa ha eke code cm tinde atone enti aes doises= 31, 335. 39 12, 000. 00 
(idee ee Macon ress eee eee SB iirtstal pasens COGS o chcets ocean eis ote cree Oe tere | toe doses 9, 975. 84 4, 987. 92 
TA pee TOUD eee eee Seo eee ees 13:240°| “Topsoil:tt. Uses (sa Joeee en meme ace oes dost 121, 578. 42 50, 000. 00 
80: 26.20 Bakerand Mitchell.4 tit es-s seers =| cease ste Bridge. 2 ose. sede sete eeee sae at ae Aug. 31 , 600. 47, 300. 00 
BB AL 3-1. Walker ce ce ame ee oe. oe ee eee one 19.865 | Waterbound macadam..............-.|... donee 195, 411.31 , 000. 00 

HSOUIGLATI OS. co. ee ee reer eens feodt secceeee Tangipahoasise.sacee ous tteeeersee ee 4,910 | Graveloor 25.2 Sicese step mes Donte Aug. 23 65, 541. 08 32,770. 54 
eae eg gee Tetlersor ns se sete ea ee ere ee 2 GAO MSH El och se oo eke = ae ee | dois 30, 053. 21 15, 026. 60 

sy ates Ae Rapidesis ta ccte cect ee eee eearer eae 13:300"|" Gravel? 2 ro. sae esa Meck seed see donee! 163, 803. 58 81,901.79 
Prootemerr Madison. 20507 See hseaiae See Baer ett 10. 490 |..... Oecss Soleo Sacer sec caeeestae eee see doses. 133, 522. 67 66, 761.33 
| ee5 Biles Tia Salle ae See eae se er cetera 12.980 |..... dO PAk: EAS Ra ee eae eee are Aug, 24 111, 820. 83 55,910. 41 

G2ihisoae Beaurepard e226 ssw ares se ceeecs=s sheers 34.980 |..-.. Ot. Se ch < anies cas ehmtines's eons Aug, 23 435,997.60 | 200,000. 00 
Gye ae St. Bernard shat ae. sass cake cee 3.220) ||" Tarvie macadaime-.- see aagee eee ote Aug. 24 73, 282. 22 36, 641.11 
Tas see Caldwell Sand-clay and gravel....-............. Aug. 23} 292,181.10} 242,000.00 
Mere e Caddoit sean. 2- teem teense ont eeee eee Gravel 5.23 55 asheas Saco eee ete do 218,702.81 | 29,351.41 

Minnesota....... BAS ante OF aa Olmstead Barth: 324 fi. i. modes aa meceeee Cae 175, 765. 86 87, 882. 93 
| ALA Sherburne Concrete 285,039.40 | 142,519.70 
eOStie cree Wofe fe bie Gemee saat fmt Ly helene el Boa Gravel etfs ab. scone eee eee eee 100, 107. 09 50, 000. 00 
LOS eee Renville 117, 887. 80 50, 000. 00 
110s ese Redwood 45, 962. 40 19, 000. 00 
1200 See ATtin Sree weer ae 63, 880. 22 20, 000. 00 
630 eee Stevens 347,985.48 | 173,992.74 
SOU eee Le Sueur 101, 854. 31 50, 927.15 
09s See ANOKA! cece eee ener ee eee ae eee 346,300.28 | 161,548.91 

107AB..| Watonwan Concrete or brick or asphalt ..........-|... Qos... 582,941.55 | 200,000. 00 
1680 2eee ROCKS tetiene cere ae eee cee crs Gravel 25 sess ee ces eee Pema |e dota 76, 935. 88 25, 000. 00 
1645s Tra VOrsei.Gse > Oath ort ener Same Doo Los 400 "| see GO. seater seco ee aete ee ate dos 126, 919. 39 40, 000. 00 
25 cae Wabashasetieta seek st ate eteee ma ee LOT Gemees GOs Ta he eee eae meee hee EeriOsss 75, 767, 07 30, 200. 00 ; 
ADA BCOii Meeker). Seo eee eee ety ee ers cian 2 DOM eee GOr ee ee eee ee Et dosere 104, 017. 65 50, 000. 00 | 
HOLE Sar. | Ottertall setae eee Soe eo eteae oeeenne dn eno ond 20 Nore GO. cee as tone oh here ee See PedOso oe 79,518, 16 39, 000. 00 

19155 ae FreabOrrinc tase cote cee ae Lee ee ig OD eee dO: 26 U3 FL ee: eae ee Aug. 31 100, 603. 91 25, 000. 00 . 
(BB aoe Beltramis. 3 0oe eae een eee ay eee eee e900 eee Oss ee toon se enna eeael S dO ete 20, 884. 47 10, 000. 00 . 
137 eseee Fillmore Sie oece soa seme eae eee ermoneDO eee ee GO 222 sce acne Sones seers ane ere Preto hance 34, 296, 24 17,148.12 
ol tenes Wabasha Rarth oyoceceese toate ca tiaee Were Aug 19al ages sect ees 14, 800. 00 
ERS wee TV VOU_ See Ree ese ae ae aen oes Gravel {.042. 222.0-2es. aoe ee eerie seer Aug, 31 111, 046. 90 50, 000. 00 

192 eee Goodhue Gravel and concrete. .......-- Pe Mtoe S ee. d0ree 2131, 504.56 | 271,769.46 
MISgiSeI PDI. Merges oe eee race c ee ; 414A Wilkinson Gravel eee see. docs deen teehee he tee Aug. 2 89, 617. 40 44, 808.70 
IN GDITASKA Sy aE ce ae eee ed sae eeSoee Geli eA EEL coe ne AEE 4 eee Gravel and sand-clay.........--.---..- Aug. 5 92,382, 11 46,191.05 

LIGA. saalee ce GO 2. So hie te eee ae cee wens Barth ghee soo ake ce aa see ee G0x2s° 95,171. 49 47,585.74 
IOS.A o: SN SeWarGi tc Meee mete eens eames eet REE OK eee Palo ipetep en Mates As at Mee MW gs Baie ILD doves 65,795.78 | 32,897.89 
| 134AB..)..... RPNOR WS Baia eae ak Ad Sie heeds; 215 [cone GO. ice Ree oe Meek nest tae do..tne 98,303.74 | 49, 151.87 
136.40. 52-|" Pierce esse che ee ae eee ee i e25-110! |), Sand-Glay cs eyes see ae eee doscise 33, 075. 90 16, 537. 95 

| 139A Madisonsscs seen oe See. eee ee ee 3.224 TaVGls sored toe bee eee Reema Goren e 24, 926. 08 12, 463. 04 
‘ JONMSOME. netennie eee aan ente eeeerre atic AS. S5 71 arte cern anim clate tava ete ret te telate eae arate are Aug. 31 86, 286. 72 43, 143. 36 

North Carolina. Burke and MacDowell.............-.-.| Soo daleeeel 0.33 Soe Saat es ser ee actin Aug. 3 128, 193. 76 64, 096. 88 
Dirhan seas toes ees oem ate 6.670 | Rock asphalt on stone base.....-....-- Aug, 2 290,329.43 | 142,570. 64 
RV OWallswecutteeetan ee 2. 543.|' Concrete: 3 25-ane5 aac cecee Seer eels. d 107, 293. 17 

Ay Transylvania 9.384 | Topsoil.... 
WV aSttIMeCON) a. sazaeee os enieeaee 40 eee Walla Walla..........- 3. (88.1 CONCTOte Yo... bees Se tine cee ee eee 

50 Sone Spokanes item Maneatis ae) eee ree | A110 eae GOs ce secint eee ee eae Ree 
IW est, Virginia. cae. aces lance 02 Saas Brooke. 2038 se: -Seasee, sae eeheotas 900s) 2ee Colne cee ctinae veer. see nets , 

Wk OQ Seo one Hardy. a. - sas Ante See eee ee een eel 6.700.) -Graveli-23.o.2 cae Spo: eee eae meee ene ; 
i T1A TUCKEY oa slchran- o ees cae eae ole te a sles 2.003} Marthe cs. sce ses atone olen eee eaten eee , C 

NUP ONYALIN con: pain celeriac er Bleeneee Natrona’. Stee ree eee eee ere 1.225 | Warrenite, concrete base. ......-....-.|... dozas-. 161, 433. 91 73, 412.17 
Ad eS: Carbon. si%'s 25.4 Sessa ct see eee 12.214 | Selected material....................-- Aug. 4 62,602.87 | _ 31,301.43 
AO! Sau: Sweet waterstn 5 ote cee eens teres AS2 O21 Me koue GOL zeeidde ase prec Se aecen eeeentoainas| See do.....| 165,388. 08 82, 694. 
63.2eee Nd Pens AAA Se A eh 1 78 ia 6.084 |....- Cols. 252s teat ee ames ere eee dost: 52, 408. 43 26, 204, 21 
5O Ades 23) Car bOnes sie. nn eer eeetne Caen ere 9.205") Hart hcccse sce scart dea earner emer mee |e ee dov.cs 42,107. 84 21, 053, 92 
622. ee Sweebwauer tse) starsat oe eames. eae 16.189} Selected material 22.2255 22.2 sess cess ue GOtee. 57, 288. 52 28, 644. 26 
Fie gae aramie.# f.¢. pote. eee ee: eae OSA7E | uaeee (6 Co SESE Selon SaerGtes La Seen ea does 73, 479, 14 36, 739, 57 
Oiigeenee Johnsons: ee) coarse meee rere 72.360) |eates GOtr.5 2s tac tecees ees amteas tes weatcce dOzese 66, 205. 52 33, 102. 76 

}Modified agreements. Amounts given are increases over those in the original agreements. Second revision. 
2 Modified agreements. Amounts given are increases over those in the original agreements. First revision. 

CORRECTION. 

It has been called to our attention that a statement 
in the article on Asphalt Filler in Granite Block Work, 
which appeared on page 14 of Volume 3, No. 26, of 
Public Roads, is misleading. The incorrect statement 

is as follows: ‘‘Granite block with asphalt filler was 
the type selected by the street department to conform 
with the rest of Battery Place.” The facts are that 
the rest of Battery Place is paved with granite block, 
but the filler used is pitch instead of asphalt. 



ROAD PUBLICATIONS OF BUREAU OF PUBLIC ROADS. 

Applicants are urgently requested to ask only for those publications in which they are 
particularly interested. The Department can not undertake to supply complete sets, 
nor to send free more than one copy of any publication to any one person. The editions 
of some of the publications are necessarily limited, and when the Department's free 
supply is exhausted and no funds are available for procuring additional copies, appli- 
cants are referred to the Superintendent of Documents, Government Printing Office, 
this city, who has them for sale at a nominal price, under the law of January 12, 1895. 
Those publications in this list, the Department supply of which is exhausted, can only 
be secured by purchase from the Superintendent of Documents, who is not authorized 
to furnish publications frec. 

REPORTS. 

*Report of the Director of the Office of Public Roads for 1916. 5c. 
*Report of the Director of the Office of Public Roads for 1917. 5c. 
Report of the Director of the Bureau of Public Roads for 1918. 
Report of the Chief of the Bureau of Public Roads for 1919. 

DEPARTMENT BULLETINS. 

Dept. Bul. 105. Progress Report of Experiments in Dust Preven- 
tion and Road Preservation, 1913. 

136. Highway Bonds. 
220. Road Models. 
230. Oil Mixed Portland Cement Concrete. 
249. Portland Cement Concrete Pavements for Country 

Roads. 
257. Progress Report of Experiments in Dust Preven- 

tion and Road Preservation, 1914. 
314. Methods for the Examination of Bituminous Road 

Materials. 
347. Methods for the Determination of the Physical 

Properties of Road-Building Rock. 
*348. Relation of Mineral Composition and Rock Struc- 

ture to the Physical Properties of Road Materials. 
10c. 

370. The Results of Physical Tests of Road-Building 
Rock. 

373. Brick Roads. 
386. Public Road Mileage and Revenues in the Middle 

Atlantic States, 1914. 
387. Public Road Mileage and Revenues in the Sou- 

thern States, 1914. 
388. Public Road Mileage and Revenues in the New 

England States, 1914. 
389. Public Road Mileage and Revenues in the Cen- 

tral, Mountain, and Pacific States, 1914. 
390. Public Road Mileage in the United States, 1914. 

A summary. 
393. Economic Surveys of County Highway Improve- 

ment. 
407. Progress Reports of Experiments in Dust Preven- 

tion and Road Preservation, 1915. 
414. Convict Labor for Road Work. 
463. Earth, Sand-Clay, and Gravel Roads. 
532. The Expansion and Contraction of Concrete and 

Concrete Roads. 
The Results of Physical Tests of Road-Building 

Rock in 1916, Including all Compression Tests. 
Standard Forms for Specifications, Tests, Reports, 

and Methods of Sampling for Road Materials. 
Reports on Experimental Convict Road Camp, 

Fulton County, Ga. 
Progress Reports of Experiments in Dust Preven- 

tion and Road Preservation, 1916. 
Highway Cost Keeping 
The Results of Physical Tests of Road-Building 

Rock in 1916 and 1917. 
Typical Specifications for Road 

Materials. 
Typical Specifications for Nonbituminous Road 

Materials. 
Drainage Methods and Foundations for County 

Roads. 
Public Roads, Vol. I, No. 11. Tests of Road-Building Rock in 1918. 

OFFICE OF PUBLIC ROADS BULLETINS. 

537. 

555. 

583. 

586. 

660. 
670, 

691. 

704. 

Bituminous 

724, 

Bul. *37, Examination and Classification of Rocks for Road Buiid- 
ing, Including Physical Properties of Rocks with 
Reference to Their Mineral Composition and Structure 
(1911.) 5c. 

*43. Highway Bridges and Culverts. (1912.) 5c. 
*45. Data for Use in Designing Culverts and Short-Span 

Bridges. (1913.) 5c. 

* Department supply exhausted. 

OFFICE OF PUBLIC ROADS CIRCULARS. 

Cir. 89. ees Report of Experiments with Dust Preventatives, 

*90. Progress Report of Experiments in Dust Prevention, Road 
Preservation, and Road Construction, 1908. 5c. 

Progress Report of Experiments in Dust Prevention and 
Road Preservation, 1909. 5c. 

Progress Reports of Experiments in Dust Prevention and 
Road Preservation, 1910. 5c. 

98. Progress Reports of Experiments in Dust Prevention and 
Road Preservation, 1911. 

Progress Reports of Experiments in Dust Prevention and 
Road Preservation, 1912. 5c. 

Typical Specifications for Fabrication and Erection of 
Steel Highway Bridges. (1913.) 5c. 

OFFICE OF THE SECRETARY CIRCULARS. 

Sec. Cir. 49. Motor Vehicle Registrations and Revenues, 1914. 
52. State Highway Mileage and Expenditures to January 

1, 1915. 
59. Automobile Registrations, Licenses, and Revenues in 

the United States, 1915. 
63. State Highway Mileage and Expenditures to January 

Llores 
65. Rules and Regulations of the Secretary of Agriculture 

for Carrying out the Federal Aid Road Act. 
72. Width of Wagon Tires Recommended for Loads of 

Varying Magnitude on Earth and Gravel Roads. 
73. Automobile Registrations, Licenses, and Revenues in 

the United States, 1916. 
74. State Highway Mileage and Expenditures for the 

Calendar Year 1916. 
77. Experimental Roads in the Vicinity of Washington, 

292. 

*94, 

*99. 

*100. 

Public Roads Vol. I, No. 1. Automobile Registrations, Licenses, 
and Revenues in the United States. 
LOT 

Vol. I, No. 3. State Highway Mileage and Expen- 
ditures in the United States, 1917. 

Vol. I, No. 11. Automobile Registrations, Licenses, 
and Revenues in the United States. 
1918. 

DEPARTMENT CIRCULAR. 

No. 94. TNT as a Blasting Explosive. 

FARMERS’ BULLETINS. 

F. B. 338. Macadam Roads. 
*505. Benefits of Improved Roads. 5c. 
597. The Road Drag. 

SEPARATE REPRINTS FROM THE YEARBOOK. 

Y. B. Sep. *638. State Management of Public Roads; Its Develop- 
ment and Trend. 5c. 

727. Design of Public Roads. 
739. Federal Aid to Highways, 1917. 

REPRINTS FROM THE JOURNAL OF AGRICULTURAL 
RESEARCH. 

. Effect of Controllable Variables Upon the 
Penetration Test for Asphalts and Asphalt 
Cement. 

Vol. 5, No. 

Vol. 5, No. 19, D- 3. Relation Between Properties of Hardness 
and Toughness of Road-Building Rock. 

Vol. 5, No. 20, D- 4. Apparatus for Measuring the Wear of Con- 
crete Roads. 

Vol. 5, No. 24, D- 6. A New Penetration needle for Use in Test- 
ing Bituminous Materials. 

Vol. 6, No. 6, Da 8. Tests of Three Large-Sized Reinforced Con- 
crete Slabs Under Concentrated Loading. 

Influence of Grading on the Value of Fine 
Aggregate Used in Portland Cement Con- 
crete Road Construction. 

. Toughness of Bituminous Aggregates. 
. Tests of a Large-Sized Reinforced-Concrete 

Slab Subjected to Eccentric Concentrated 
Loads. 

4, D-16. Ultra-Microscopic Examination of Disperse 
Colloids Present in Bituminous Road 
Materials. 

Vol. 10, No. 5, D-12. 

Vol. 10, No. 
Vol. 11, No. 

Vol. 17, No. 

* Department supply exhausted. 
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